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EXECUTIVE SUMMARY
NortheasternBulrush RecoveryPlan

CurrentSpeciesStatus: Thenortheasternbulrush (Scirpusancistrochaetus)waslisted as
endangeredon June6, 1991. Thirty-threeextant populationsare currentlyknownfrom
seveneasternstates;11 historicalpopulationsare presumedextirpated. Severalof the
extantpopulationsaresmall, and mostare subjectto threatsrangingfrom habitat
degradationor loss causedby developmentand landusepractices,to naturalthreatssuch
assuccessionandherbivory.

HabitatRequirements:Scirpusancistrochaetusis foundin ponds,wet depressions,or
shallowsinkholeswithin small (generallyless thanone acre)wetlandcomplexes.These
wetlandsare characterizedby seasonallyvariablewater levels.

RecoveryObjective: To reclassifythe northeasternbulrush from endangeredto threatened
status. A delistingobjectivewill be baseduponresultsof initial recoverytasks.

RecoveryCriteria: Reclassificationwill be initiated when: 20 populationsare permanently
protected;annualmonitoringover a 10-yearperiodshowsthat 20 representative
populationsare stableor increasing;and life history and ecologicalrequirementsare
understoodsufficiently to allow for effectiveprotection,monitoring,and management.

RecoveryStrategy: The primarystrategyfor recoveryof Scirpusancistrochaetusinvolves
restoringthe species’rangewidedistribution throughprotectionof knownextant
populationsand theirhabitat,as well as conductingsearchesfor additionalpopulations. In
order to ensurelong-termviability, investigationsinto ecologicalrequirementsof the
specieswill be conducted,possiblyleadingto managementof the species.

Actions needed:

1. Protectexistingpopulationsand theirhabitatthrough land protection,regulatory
means,andeducation(RecoveryTasks1 and9).

2. Searchfor andprotectadditionalpopulations(Task2).
3. Monitor populationtrendsand habitatconditions(Tasks3 and4).
4. Investigatethe species’life historyand reproductivestrategy(Task 5).
5. Characterizethe habitatanddeterminetheenvironmentalrequirementsof the

species(Task6).
6. Investigatethe geneticvariability andviability of the species(Task7).
7. Secure,and storeorpropagate,geneticmaterialfrom eachgenotype(Task8).

Estimated Costs of Recovery($000):

Year Need 1 Need2 Need 3 Need 4 Need 5 Need6 Need7 TOTAL
FYi 33.0 16.5 21.5 8.0 1.0 2.5 1.0 83.5
FY2 46.0 13.5 13.5 13.5 7.5 7.5 1.0 102.5
FY3 38.0 13.5 14.0 17.5 7.0 9.0 1.0 100.0
FY4-10 136.0 8.5 91.0 50.0 9.0 1.5 7.0 303.0
TOTAL 253.0 52.0 140.0 89.0 24.5 20.5 10.0 589.0

Total Estimated RecoveryCost: Projected costsfor reclassification amount to $589,000.

Date of Recovery: Reclassificationshouldbe initiated in 2004, if recoverycriteriahave
been met.



* * *

This recoveryplan delineatesreasonableactionsneededto recoverand/orprotect

the endangerednortheasternbulrush (Scirpusancistrochaetus).The plandoesnot

necessarilyrepresenttheviews of any individualsor agenciesotherthan the U.S. Fishand

Wildlife Service. It is subjectto modificationas dictatedby new findings, changesin

speciesstatus,andthe completionof recoverytasks. Recoveryobjectiveswill be attained

and fundsexpendedcontingentuponbudgetaryconstraintsaffecting the partiesinvolved, as

well as the needto addressotherpriorities.

Literaturecitationsshouldread as follows:

U.S. FishandWildlife Service. 1993. NortheasternBulrush (Scbpusancistrochaetus)
RecoveryPlan. Hadley,Massachusetts.68 pp.

Additional copiesof this plan canbe purchasedfrom:

FishandWildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland 20814
301/492-6403
or 1-800/582-3421

Feesvary accordingto numberof pages.
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PART I: INTRODUCTION

The northeasternbulrush (ScicpusancisirochaetusSchuyler)is a memberof the

sedgefamily (Cyperaceae)native to the northeasternUnited States. Thespecieswaslisted

as endangeredunder provisionsof the EndangeredSpeciesAct of 1973,as amended,on

June6, 1991 (U.S. Fish andWildlife Service1991). Twentyof the 33 knownextant

populationsoccur on private land andare subject to habitatloss,modification,and

degradationcausedby residentialand agriculturaldevelopment.

Scirpusancistrochaetushasbeenassigneda recoverypriority numberof 2C in a

systemrangingfrom a high of iC to a low of 18 (FederalRegister48: 43103). This

rankingis basedon a high degreeof threatexacerbatedby imminent development

pressures(indicatedby the “C” designation),ahigh potentialfor achievingrecovery,and

the plant’s taxonomicrankingas a species.Recoverypriority numbers,which are assigned

to all listedspecies,affect schedulingandfunding of recoveryactivities.

This plansummarizesthe informationcurrently availableon Scipusancistrochaetus,

identifies threatsthataffect its survival and recovery,andspecifiesthe stepsthat shouldbe

takento achieverecoveryobjectives. The recoveryprogramfor this speciesis in its

beginningphase,and the initial focuswill be on taking thoseactionsnecessaryto offset

imminentthreatsto the species’survival and on acquiring the informationneededto

effectively direct future recoveryactivities.



DESCRIPTION

Scirpusancistrochaetus,first describedas a new speciesby A.E. Schuylerin 1962, is

a leafy, perennialherbapproximately80-120cm in height. The lowermostleavesare up to

8 mm wide and40-60 times aslong aswide, while the uppermostleavesare 3-5 mm wide

and30-50 timesas long as wide (Schuyler 1962). Floweringculms (stems)areproduced

from short,woody,undergroundrhizomes.

The umbellate inflorescencehasdistinctly archingrays, which bearclustersof

brown spikelets(small, elongatedflower clusters) (Figure 1). Eachof the minuteflowers

hassix small (1.1-1.7mm long), rigid perianthbristles,andeachbristle is armedwith thick-

walled, sharplypointed barbsprojectingdownward. Flowershave0-3 stamensanda 3-

partedstyle. Theyellow-brownachenes(Figure 2) are 1.10-1.35mm long, obovate,and

tough andthickenedabovethe seed(Schuyler1962). Floweringoccursfrom mid-Juneto

July, and fruit setsbetweenJuly andSeptember(Crow 1982).

TAXONOMY

The northeasternbulrush is one of 18 members(in North America) of a natural

group of “leafy bulrushes”within the genusScipus. Speciesin this groupare “characterized

by having toughfibrous rhizomes,3-angledculms with well developedleaves,and terminal

much-branchedinflorescencessubtendedby leaf-like involucral bracts” (Schuyler1967:

295). Eachflower is subtendedby ascale,and the flowersare spirally arrangedin

spikelets. The spikeletsareeithersolitary at the tips of pedicelsor occurin clustersat the

tips of the inflorescencerays(Schuyler1967). The fruits (achenes)areusually <1.5 mm

long, containasingle seed,andusuallyhavethe bristlesfusedat their bases.Schuyler

(1967) describesadditionalcharacteristicsof the group, andprovidesa completekeyto the

North Americanleafy speciesof Sciipus.

Not all botanistsconsiderS. ancislrocliaetusto be a distinct species,e.g., Gleason

and Cronquist(1991)do not categorizetheplant as aseparatespeciesin theirauthoritative

guideto the vascularplantsof thenortheasternUnited States. However, basedon the

morphologicaland geneticevidence,aswell asthebotanicalexpertiseof A.E. Schuylerwith

thegenusScirpus,the U.S. FishandWildlife ServicerecognizesS. ancistrochaetusasa

species.
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Figure 1. Sciipuscncistrochcetz4~s,(a) flowering/fruiting cuim, (b) clusterof spikelets.
Illustration by GayleBisbee.
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Figure 2. Scirpusancistrochaetus
achene(fruit) with six
barbedbristles.
Illustration by CherieTaylor.

1mm

E

Scirpusancistrochaetusis morphologicallysimilar to S. atrovirens,S. hattorianus,and

S. georgianus,but canbe readily distinguishedfrom them by the strongly archingraysof its

inflorescenceand the rigid, retrorse(turnedbackwardor downward)barbson its six

perianth bristles. In contrast to S. ancistrochaetus,S. atroi’irens haslessascending

inflorescence rays, smaller achenes, and flowers with 4-6 delicate, wrinkled bristles covered

with round-tipped, retrorse teeth (Schuyler 1962, 1963). Figure 3 illustrates some of the

morphological differences between S. ancistrochaetusand S. atrovirens,and also illustrates

the intermediatemorphologicalcharacteristicsof their hybrid. Scirpusgeorgianusis readily

distinguishablefrom S. ancistrochaetus,becauseit lacks bristles,or has,at most,up to three

shortbristles(Schuyler 1967).
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SCIRPUS ATROVIRENS HYBRID SCIRPUS ANCISTROCHAETUS4

Figure3. Morphological differencesbetweenSciipusancistivehixtus,£ atrovirens,andtheir hybrid. 1 - Bristle tips,
2 - Bristle teeth, 3 - Scales, 4 - Fruits with inclosedseeds(stippled). Takenfrom Schuyler1962, Figure 1.
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GENETIC RELATIONSHIPS

Chromosomenumbervariesfrom 14-34in this group,but appearsto be consistent

for each species. Schuyler (1967) assertedthat specieswith low numbersof chromosomes

are morphologically primitive and that specieswith high chromosomenumbersmay have

been derived from species with lower numbersthroughhybrid-ization. Chromosome

number also seems to be correlated with the amount and complexity of interspecific

hybridization, i.e., hybrids are more prevalentamongspecies with higher numbers of

chromosomes (Schuyler 1967).

S. ancistrochaeti.ss,which has 27 meiotic units, is known to hybridizewith S.

atrovirens(28 meioticunits) (Schuyler1975). Thesetwo speciesare morpho-logicallyvery

similar. In a detailedstudyof S. atrovirens,S. ancist,vchaetus,andhybrid (S. atrovirensX

ancistrochaetus)specimens,Schuyler(1963) found considerablemorphologicalvariation

within the two taxa,andhybrids thatwereintermediate,both in vegetativeand

reproductivecharacteristics,betweenthe two parents.All hybridsstudied,however,were

highly sterile,having abortivepollen grainsandseeds.

S. ancistrochaetusalso hybridizeswith S. hattorianus(28 meiotic units),producinga

sterile,morphologicallyintermediatehybrid. At the type locality for S. ancistrochaetus,

Schuyler(1967) foundS. atrovirens andS. hatiotianus,aswell as S. atrovirensX

ancistrochaetusand S. hattorianusX ancist,vchaetus.Both hybridswere highly sterile. He

also founda groupof plantsthat were morphologicallyinter-mediatebetweenS.

hattorianusX ancistrochaetusandS. hattorianus. Someof theseplantswere fertile (having

well-developedseeds),and, interestingly,they resembledthe type specimenof S. atrovirens,

suggestingto Schuylerthat S. atrovilens may haveoriginatedasabackcrossbetweenS.

hauorianusandS. hattorianusX ancistro-chaetus.This may explainwhy S. atrovirensis

morphologicallyintermediatebetweenS. ancistrochaetusand S. hattonanus(Schuyler1967).

Theimplication of theseinvestigationsis expressedin thefollowing statement:

“The ancestralrelationshipof Sci,pusancistrochaelusto S. atroi’irens, aswell as its scarcity

andscatteredoccurrencein isolatedwetlandsin areaswhere the flora hasbeenwell

researched,suggeststhatS. ancistrochaetusis a relict species(A.E. Schuyler,Academyof

NaturalSciencesof Philadelphia,pers.comm., 1990)” (U.S. FishandWildlife Service1990).
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DISTRIBUTION AND STATUS

Extant populationsof S. ancistrochaetusarecurrentlyknown from Maryland (1

population),Massachusetts(1), New Hampshire(1),Pennsylvania(22), Vermont (2),

Virginia (4), andWestVirginia (2) (Figure 4). Twelveof these33 populationsoccur on

statelands,one occurspartially on stateland andpartially on privateland, and20 occur on

privatelands. Populationson private land face themostimmediatethreats,primarily

habitatlossanddegradationcausedby wetlanddraining,dredging,and filling for

residentialand agriculturaldevelopment.Table 1 summarizeshabitattypesandpopulation

databy state. Generallocationalinformationanda summaryof threatsto eachpopulation

arepresentedin Table2. Table 3 containspopulationdataandhabitatdescriptionsfor

eachoccurrence.

Historical collectionsof S. ancistrochaetushavebeendocumentedfrom Pennsylvania

andNew York, and possiblyVirginia, but to dateno historicalcollectionshavebeen

confirmedfrom theotherstateswithin the species’range. Historical occurrencerecords

aresummarizedin Table4. A descriptionof current andhistoricalpopulationstatusby

statefollows.

MARYLAND

Maryland’s single populationis locatedon private property in WashingtonCounty,

within theacquisitionboundaryof a StateWildlife ManagementArea (Bartgis 1989). The

populationconsistsof a 7.1 m x 5.3 m standin the cornerof asmall (0.2 acre),shallow

sinkholepond on a low, flat sandstoneridge in the RidgeandValley province. Water

levels in this pondvaryboth seasonallyandannually(Bartgis 1992b). In a 1991 census,136

well-definedclumpswereidentified,with an averageof threeflowering stems/clumpand

4.3 non-floweringstems/clump(Bartgis 1992a). The plant is absentfrom two other

associatedponds(Bartgis 1992b). Possiblethreatsto this populationinclude residential

developmentand succession(invasionof woodyplants). No historicalrecordsareknown

from the State.

7



Figure 4. The distribution of Scirpusancistrochactusin the northeasternUnited
States. Countieswith extant(•) versushistoric only (A) occurrences.
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TABLE 1. SUMMARY OF HABITAT TYPESAND POPULATION DATA FOREXTANT

OCCURRENCESOFSCIRPUSANCISTROCHAETUS

STATE

NUM8ER OF

EOs’

• REPRESENTATIVE

• WETLAND/POND TYPE(S)

ESTIMATEOt

POPULATION SIZE2

DATE

aBS.

MARYLAND 1 sinkhole 136 clumps (408) 1991

MASSACHUSSETS 1 wet depression in sandplain 4 plants (23) 1989

NEW HAMPSHIRE 1 breached beaver pond 15 clumps [ 60] 1992

PENNSYLVANIA 22 forested wetlands, woodland ponds
4

vernal pools, emergent wetlands4
ombrotrophic marsh/shrub swamps

>63 clumps
(>4600)

[>26,000]

1992

VERMONT 2 alluvial meadow, beaver pond 8 clumps (27) 1992

VIRGINIA 4 sinkholes, mountain ponds >240 clumps
(>70)

1987,
1989

WEST VIRGINIA 2 sinkholes 2000-6000 clumps
(6700-25,000)

[66,000-84,000]

1991

TOTAL 33 --

2500-6500 clumps

(11,800-30,100)

[92,000-110,000]

1991,

1992

1 EOs= elementoccurrences(occurrencesof the speciesas determinedby the respectivestateheritageprograms).

2 Note that for Pennsylvania,populationestimatesare extremelyconservativebecausenot all populationparameters(i.e., numberof plants/clumps,
numberof flowering/fruiting culms, total numberof culms)were reportedfor each occurrence.

Generallythe numberof matureplantsor clumpswith floweringor fruiting cuims.
() the numberof flowering/fruiting culms: [J = total numberof culms (vegetativeandflowering/fruiting).

Clump = physicalaggregationof 1 or moreplants
CuIm = stem;mayrefer to flowering/fruitingstemsand/or total numberof stems(seeabove).
Plant= not well defined;sometimesequivalentto a clump

Sourceof information in table: Natural HeritageProgramstatusreportsand datafiles from the respectivestateheritageprograms.
(Bartgis 1989, 1992; MA NHP 1990; PNDI 1991, 1992, 1993; Rawinski 1989,1990; Thompson1990, 1991)



TABLE 2. OCCURRENCERECORDSFOR EXTANT POPULATIONSOF SCIRPUSANCISTROCHAETUS

STATE

EO

NO1 COUNTY

USGS

QUADRANGLE

SITE

LOC.~ THREATS TO POPULATION

MD 001 Washington Cherry Run P Invasion of woody plants.

MA 001 Franklin Greenfield P Succession; possible development.

NH 001 Cheshire Bellows Falls P Timbering; skid roads near site. Beaver dam broken (bulldozed) in making

logging roads.

PA 001 Clinton Loganton SF Agricultural runoff; flooding by beaver.

003 Huntingdon Butler Knob SGL/P Timbering.

004 Huntingdon Alexandria P Powerline maintenance; jeep road bisects one of the wetlands harboring the

occurrence; trampling, browsing by deer.

005 Clinton Loganton SF Timbering.

006 Clinton Glen Union P Area surrounding occurrence has been logged (high-graded); additional land
is designated for timber removal. Threats: continued clearing/cutting, use of
heavy equipment near occurrence.

007 Clinton Glen Union SF Timbering.

008 Clinton Loganton SF Timbering. Trash present in wetland. Camp with lawn and large cleared

area within immediate watershed harboring occurrence.

009 Clinton Loganton SF Timbering. Road near site--road maintenance (drainage ditches) may alter

drainage patterns and affect hydrology of site.

010 Centre Julian SGL Timbering.

011 Blair Williamsburg P Occurrence close to paved road (threat: road widening, salt runoff). Other
threats: agricultural runoff, residential development, clay pit expansion.

509 Monroe Brodheadsville P Residential and industrial water drawdown; herbicide and fertilizer runoff;
commercial zoning of lands bordering lake.

510 Dauphin Lykens SGL Browsing by deer (plants eaten to ground in 1991).
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Table2 (continued)

STATE
EQ
NO1

C

COUNTY

USGS
QUADRANGLE

SITE
LOC.2 THREATS TO POPULATION

PA 511 Franklin Scotland SF Surrounding woods recently clearcut, narrow border left around pond; much
scraping of soil surface evident. Intrusion of exotics. Browsing and
trampling by deer. Abandoned rail road bed close to pond.

512 Franklin Scotland P Jeep lanes and past bulldozing along edge of 1 pond; second pond partially
filled. Selective cutting recently done. Residential development nearby may
alter water table and increase nutrient levels in ponds.

513 Cumberland Walnut Bottom SF Surrounding woods clearcut near pond; may cause erosion problems
(sedimentation). Ore pit and old excavations adjacent to pond. Intrusion of
exotics (weeds) evident on edge of pond. Trampling and browsing by deer
evident.

514 Cumberland Dickinson P Residential development (house near edge of pond). Fill material blocking
natural outlet of pond. Timbering. Trash dumping evident in other ponds
nearby.

515 Union/Lycoming Carroll SF Evidence of deer browsing.

516 Union Hartleton/Carroll SF Logging on 2 sides of pond; pond receiving runoff from adjacent dirt road.

517 Dauphin Enders SGL ATV ruts at edge of pond. Wood duck boxes in pond. Deer browsing
evident. Food plots and logging near pond.

518 Franklin Scotland P All ponds surrounded by nearly clearcut forest (peripheral swamp forest
zones of wetlands also cut); 2 ponds with plants have abundant stumps,
slash

4 and snags within them (threat: nutrient enrichment due to added plant
material). Intrusion by exotics. Residential development nearby.

519 Cumberland Walnut Bottom P Residential development nearby; immediate area around occurrence being
surveyed for development. Surrounding woods selectively cut; lots of native
and exotic weedy species in woods. Evidence of jeep roads and garbage
dumping in area.

520 Union Hartletori P Timbering; slash piles in pond--threat of intrusion by exotics. Also potential
for filling, draining of pond; agricultural runoff.

VT 001

002
Windham

Bellows Falls P Agricultural runoff.

Saxtons River P Succession4 if not periodically inundated by beaver activity.

) ) N)



Table2 (continued)

STATE

EO

NO1

C

COUNTY

USGS

QUADRANGLE

SITE

LOC.2 THREATS TO POPULATION

VA 002 Rockingham Grottoes P Damage from off road vehicles.

003 Bath • Mountain Grove P Small portion of pond has been excavated.

004 Allegheny/Craig Potts Creek P ATVs. Pond on inholding within National Forest.

005/
006

Augusta Crimora P Residential development; ditching and dredging. In wetland complex, 1 pond
destroyed by housing development, and 1 pond deepened by bulldozer.

WV 001

002
Berkeley Big Pool

P ATV damage during droughts. Ponds on tract subdivided for estate
settlement. Intensive real estate development in immediate area.

P Invasion of woody plants; residential development. Attempt made in past to
drain one pond with a ditch.

Elementoccurrencenumber(assignedby correspondingstatenatural heritageprogram)
2 Site location: P = Private land; SF = State Forest;SGL State GameLands

Sourceof information in table: NaturalHeritageProgramstatusreportsanddata files from the respectivestateheritageprograms.
(Bartgis 1989, 1992; MA NHP 1990; PennsylvaniaNatural Diversity Inventory1991, 1992,1993; Rawinski 1989, 1990; Thompson1990, 1991)

) ) )



) N) N)
TABLE 3. HABITAT AND POPULATION DATA FOREXTANT OCCURRENCESOF SCIRPUSANCISTROCHAETUS

STATE
EO
NO1

..

POND TYPE •

P
POPULATION DATE

SIZE2 OBS.

DATE
FIRST
OBS. DESCRIPTION OF OCCURRENCE

MD 001 sinkhole 136 clumps (408) 1991 1989 7x5 m patch of plants in corner of small pond; absent from 2 nearby
ponds.

MA 001 wet depression in
sandplain

4 plants (23) 1989 1928 Plants occur on small island in center of pond; plants absent from 2
nearby ponds. No plants observed in 1978,1982

NH 001 breached beaver
pond

15 clumps
[ 60]

1992 1992
Plants growing in exposed mud bank of recently drained beaver pond;
stream channel now cuts through wetland. Second beaver dam (and
pond) occurs upstream of broken dam. Pond surrounded by
transitional hardwood-pine-hemlock forest. SR & ASR.

PA 001 bog/marsh 2 clumps (27)
2 clumps (15)

1985
1991

1940 Plants occur on edge of marsh/forest interface. Water level raised by
beaver. No plants observed in 1983, 1987 or 1989.

003 forested wetland ( 80)
380]

1992 1992

Much of wetland consists of ferns growing on sphagnous hummocks.
Plants in wettest portion of wetland. SR.

marsh 1 10,400]
Plants occur within the 3 wetland openings of the marsh, surrounded by
swamp forest, surrounded by mixed oak forest. Stand sizes: 12m2,
50m2 & 1500m2, with 100, 300 & 10,000 culms. SR.

emergent wetland [ 200]
Single pond with two 6x6m stands (100 + 100 culms) at opposite
ends. Surrounded by mixed oak forest. No information available on
reproduction.

004 ombrotrophic
marsh

[ 1450]
1992 1992

Plants occur in wetland in a powerline clearing; wetland bisected by
jeep road. Site 0.3 miles from the rest of the occurrence (see below).
Stand sizes: 1500m2 & lOOm2, with 1000 & 450 culms. SR.

ombrotrophic

marsh

( 430] Plants occur in 3 of 5 wetlands surrounded by swamp forest. Stand

sizes: 40m2, 1m2 & 15m2, with 300, 30 & 100 culms. SR.

005 NA NA 1992 1992 NA

006 woodland pool [50-100]~ 1992 1992 Plants occur in center of small (cz5m across) pool, surrounded by

recently timbered forest. Prolific ASR.

007 woodland pool [100-1000]~ 1992 1992 Plants occur in 3x5m stand in cer ter of lOxl2m pool surrounded by
mixed oak forest. Plants may also occur in another nearby pond. SR &
ASR.

U.)



Table3 (continued)

POND TYPE

woodland pool

POPULATION DATE
SIZE2 OBS.

[11~5Q]5 1992

DATE
FIRST
OBS.

1992

DESCRIPTION OF OCCURRENCE3

Plants occur in 1 of 3 permanent pools within forested wetland complex.
Pool size 5x5m.

009 emergent
wetland/marsh

[ioo-iooo]~ 1992 1992 Plants in wettest part of lOxl5m wetland, surrounded by mixed oak
forest. SR.

010 ombrotrophic
basin marsh

1 clump (17)
[341

1992 1992
Plants occur in 1 of 15 wetlands examined. Wetland with occurrence is
a marsh/shrub swamp, surrounded by narrow zone of swamp forest,
surrounded by mixed oak forest. SR & ASR.

011 ombrotrophic
basin wetlands

10 clumps
[ 100]

1992 1992
Plants occur in 1 of 14 wetlands in complex. Stand size: 50m2. Plants
occur in marsh/shrub wetland, surrounded by narrow zone of swamp
forest, surrounded by mixed oak forest. ASR.

509 kettle lake 23 plants (143) 1990 1990 Plants occur at edge of shallow lake. Extensive ASR.

510 vernal pool 15 plants (50)

250]

1992 1991 Plants occur in 1 of 5 partially shaded ponds within wetland complex

surrounded by oak-heath forest. SR & ASR.

511 ombrotrophic

basin marsh

(60)

( 3001

1992 1988 Plants occur in 1 isolated pond surrounded by recently clearcut forest.

SR.

512 ombrotrophic
basin marsh

2000) 4000]
+

1 clump (2) [8]
1992 1985 Plants occur in 2 of a complex of S vernal ponds surrounded by oak-

heath woods. SR & ASR.

513 ombrotrophic
basin marsh

2600] 1992 1990 Plants occur in small vernal pond surrounded by shrub swamp or forest.
SR.

514 woodland pond (150)
650]

1992 1992 Pond surrounded by oak-heath forest. SR & ASR.

515 woodland pond (500-700) 1992 1992
Plants occur in 3 ponds (300-500 + 75 + 150-200 flowering culms).
Ponds occur in a cluster of 28 vernal ponds (many need to be searched
yet) in a mixed oak forest.

516 woodland pond ( 200)
[hundreds]

1992 1992 Plants in nearly full sun in 0.25 acre pond at the headwaters of a run.
sn & ASR.

woodland pond (>1000)
[thousandsj

1992 1992 Plants in open area (exposed to full sun) in 0.75 acre pond.
SR & ASR.

)

EO
NO1

008PA

STATE

517
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Table 3

EO
NO1

N)
(continued)

PA
518 ombrotrophic

basin marsh
10 clumps (45)

[135]
1992 1992

Plants occur in 4 ponds (roughly equal populations in each pond) of
complex of 34 ombrotrophic basin ponds. Prior to clearcut, ponds were
surrounded by shrub swamp forest, surrounded by mixed oak forest.
SR &ASR.

519 woodland pond ( 250)
1250]

1992 1992 Plants occur in isolated 0.75 acre pond. SR & ASR.

520 woodland pond 1 plant [<10] 1992 1992 Plants occur in 1 of a cluster of small ponds (vernal pools) surrounded
by recently timbered forest. SR & ASR.

VT

STATE

001 alluvial meadow

(1)
69 plants
11 plants
10 plants

1 clump (7)

1979
1985
1987
1989
1992

1960 Plants occur in 2 of 3 ponds. Pond water level increased due to beaver
activity. No plants seen in 1990, 1991. Type locality.

002 beaver ponds
(meadows)

12 plants

8 plants
3 plants (6)

7 clumps (20)

1985

1990
1991
1992

1915 Plants occur in 3 of 4 ponds. No plants seen in 1989. Additional plants
found in new location at site in 1992.

VA 002 sinkhole 100+ plants 1987 1969 Plants occur in 2 adjacent ponds n wetland complex. Only SR.

003 mountain pond thousands of plants 1985 1985 Vigorous population occurs in 1 isolated pond.

004 mountain pond NA 1987 1985 Plants occur in 1 isolated, 1-acre pond.

005/
006

sinkhole 140 clumps
(70)

1989 1989 Population of 130 and 10 clumps occurs in 2 ponds (0.2 miles apart);
plants absent from 6 other ponds in wetland complex.

WV 001 sinkhole 2000-6000 clumps
(6700-25,000)

(65,000-83,000]

1991 1988 Population consists of 3 discrete stands within 2 ponds; absent from 3
nearby ponds.

002 sinkhole (>1000] 1989 1989 Population occurs as 3 discrete patches within 1 pond, and 1 stand in
another pond.

POND TYPE
POPULATION DATE

SIZE2 OBS.

DATE
FIRST
OBS. DESCRIPTION OF OCCURRENCE3
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Table3 (continued)

‘Elementoccurrencenumber(assignedby correspondingstatenaturalheritageprogram).

2 Generallythe numberof matureplantsor clumpswith floweringor fruiting culms
() = the numberof flowering/fruitingculms. H = total numberof culms (vegetativeandflowering/fruiting).

Clump = physical aggregationof 1 or moreplants.
CuIm = stem;may refer to flowering/fruiting stemsand/ortotal numberof stems(seeabove).
Plant = not well defined;sometimesequivalentto a clump.

Plants” refersto plantsof Sciipusancistrociwetus.
“Standsize” refersto size of the Scirpusancistrochaetusstand.
SR = sexual reproductionevident.
ASR = asexualreproductionevident.

Only a rangewas given for the populationsize.

Sourceof information in table: Natural HeritageProgramstatusreportsand datafiles from the respectivestateheritageprograms.
(Bartgis 1989, 1992; MA NHP 1990; PNDI 1991, 1992, 1993; Rawinski 1989, 1990; Thompson1990, 1991).

ON

) ))



)

TABLE 4. HISTORICAL OCCURRENCERECORDSOF SCIRPUSANCISTROCHAETUS

STATE COUNTY QUAI)1

• •

£0

NO2

DATE
LAST
OBS. STATUS/NOTES

NY Washington Putnam

Mountain

1900 Locational referencesobscure. Surveyedin 1989.

PA Blair Tyrone 002 1865 Locational referencesobscure. Surveyedin late 1970s.

Lackawanna Avoca 503 1985 1 plant found in 1985. Mountaintopbald burnedin 1988. No plantsobserved
1986-1991.

Dalton 501 1946 Surveyedin 1963,1986. Habitatstill present.Resurvey.

Carbondale 502 1897 Locational referencesobscure. Ownedby LackawannaCo. Dept. Parks&

Recreation. Surveyedin 1986. Resurvey.

Lehigh Slatedale 504 1915 Locational referencesobscure.Surveyedin 1963, 1985,1987. Site destroyedby

slatequarry andfarming.

Allentown
West

505 1921 Locational referencesobscure.Surveyedin 1963, 1977,1989. Habitatof
historical recorddestroyed(filled). Surveyvernalpools in surroundingarea.
Ownedby PP&L.

unmappable 506 1926 Locational referencesobscure.

Northampton Kunkletown 507 1940 Locational referencesobscure.Surveyedin 1976. Original occurrenceand its
habitatpossiblydestroyed(diked).

Monroe Mount
Pocono

508 1936 TNC preserve. Surveyedin 1985. Habitat no longersuitabledueto
encroachmentof woodyvegetation.

VA Rockingham Brandywine 001 1970 Locatedon GeorgeWashingtonNational Forest. Lastsurveyedin 1984;
populationnot located,but entire areawill be protectedwithin “Special Interest
Area” on the NF. Resurvey.

1 USGS7.5-minutequadranglemap
2 Elementoccurrencenumber(assignedby correspondingstatenaturalheritageprogram)

Sourceof informationin table: Natural HeritageProgramstatusreportsanddata files from the respectivestateheritageprograms.
(Bartgis 1989, 1992; MA NHP 1990; PNDI 1991; Rawinski1989, 1990; Thompson1990, 1991)

) N)
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MASSACHUSEJTS

The Massachusettspopulationis locatedin Franklin County,on landownedby a

utility company. Thepopulationconsists of four plantsgrowingon an islet in the middle

of ashallow,bowl-shapeddepressionin asandplain in the ConnecticutRiver Valley

(MassachusettsNaturalHeritageProgram1990). Water levels in the pond fluctuatewith

the watertable,from high in wet years to low in droughtyears. Plantshavepersistedat

this locationsinceat least1928, but theymay be jeopardizedby the invasionofwoody

plants. The 1928specimenfrom this site was recentlyannotatedto S. ancistrochaetus.No

historical recordsare knownfrom the State.

NEWHAMPSHIRE

In 1992, threeriver shorewetlandcomplexesand21 hillside wetlandsin New

Hampshirewere surveyedfor the presenceof the northeasternbulrush. One hillside

wetland,describedas adrainedbeaverflowage,was found to supportasmall population

(15 clumps)of S. ancistrochaetus.The habitat is a grass/sedgedominatedmudbank -- the

bankwasapparentlyexposedwhenbulldozers,in the processof developingloggingroads,

destroyedthe beaverdam,causingthe pond to drain. The drainedpondcontainsa5-12

foot wide streamchannel. Thenortheasternbulrushwas foundin theslightly higher,

recentlyexposedmudbanks,alongwith Sciipuscyperinusand Dulichiurn arundinaceuni.

This site is on private propertyand is threatenedby loggingandwetlandalterations.

NEJV YORK

Obscurelocationalreferenceshavemadeit difficult to locate the sole historical

occurrencein NewYork. A single specimenwascollectedin 1900 at “Mt. Nebo,” a site

researchershavebeenunableto locateon anymapsof New York (Mitchell andSheviak

1981).

PENNSYLVANIA

ExtantOccurrences

Pennsylvaniahas22 extantoccurrencesof S. ancistrochaetus.Nine of these

occurrencesare on StateForestland (underthe jurisdiction of the Departmentof

EnvironmentalResources,Bureau of Forestry), threeare on StateGameLands(underthe
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jurisdiction of the PennsylvaniaGameCommission,Bureauof Land Management), one

spansState GameLandsand privatelyownedland,and nine areon privately ownedland.

All but two of the Pennsylvaniaoccurrencesare found in the Ridge andValley, and

SouthMountainphysiographicprovinces. All sitesare“situated in hilly or mountainous

areas,such asridgetops,upperslopesnearthe headwatersof streams,andgentlelower

slopesat the baseof mountains” (J. Kunsman,The NatureConservancy,pers.comm.). Site

elevationsrangefrom 500 to 1900 feet. The northeasternbulrush hasnot beenfound in

floodplainor bottomlandpondsthat exhibitwater level fluctuations,norin artificial

habitats(ditches,borrowpits) (J. Kunsmanpers.comm.). Below is a summaryof the

Pennsylvaniasites. For more detailed,site-specificinformation,refer to Tables2 and 3.

Occurrences on StateForestLand

The nine occurrences on StateForestland are in Clinton, Franklin,

Cumberland,Union andLycoming counties. The primarythreat to these

populationsis potential adverseimpactsfrom timber harvesting.Most of the

Clinton County occurrences (EO 005, 007, 008, and009) are found in woodland

poolsor small forestedwetlandssurroundedby mixed oak forest. These

populationsaremoderatein size. TheotherClinton Countyoccurrence(EO001)

consistsof only two plantsgrowingon the edgeof a marsh/forest interface. This

site is protectedwithin a StateForestNaturalArea,but beaveractivity in the area

hasgreatly increasedthewater level in the marsh andmayjeopardizethe continued

existenceof this smallpopulation. EO 001 is the only northeasternbulrush

occurrence in Pennsylvaniaadverselyaffectedby beaver activity.

In February1992,A.E. Schuylerverified that specimenscollectedfrom

vernalpools in south-centralPennsylvania,were,in fact,S. ancistrochaetus.Two of

thesepopulationsoccuron StateForestlandin Franklin (EO 511) andCumberland

(EO 513) counties in the SouthMountainphysiographicprovinceof Pennsylvania.

The populationsare moderate in size, and occurin single, isolatedombrotrophic

basinmarshes.The forestaroundboth occurrenceshasbeenrecentlyclearcut,

closeto theedgeof theponds. This may result in a significant increasein the

waterlevelsof thepondsand in the amountof siltation.

The two occurrencesin Union andLycoming countiesare also found in

woodlandpondssurroundedby mixed oak forest. EO 515 is a fairly large
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population(500-700flowering/fruiting culms) occurring in threepondsof a 28-pond

complex. EO516 is also fairly large (hundredsof vegetative culms), but occursin a

small (0.25 acre)isolatedpond at theheadwatersof a run. Theforest on two sides

of this pond hasbeenlogged,and thepond is receiving runoff from an adjacentdirt

road.

Occurrenceson StateGameLand

The threeoccurrences on StateGameLandsarelocatedin Centre,

Dauphin,andHuntingdoncounties. The primarythreatsto thesepopulationsare

from timberingoperationsand possibly deerbrowsing. The CentreCounty

occurrence(FO 010) is very small (oneclump) and existsin awoodlandpond

surroundedby a marsh/shrubswamp,which is surroundedby a narrowzoneof

swampforest. Thissmall wetlandcomplexis surroundedby mixed oak forest,as is

typical of severalotherPennsylvaniaoccurrences.In this immediatearea,15

wetlandswere examinedfor the presenceof northeasternbulrush,but the species

was only found in one pond.

A populationof approximately15 plants(EO 510) occursin one pondof a

small, partially shadedcomplexof five vernalpoolssurroundedby oak-heathforest

in DauphinCounty (PennsylvaniaNaturalDiversity Inventory 1991). Theother

DauphinCounty occurrence(EO 517) consistsof a very largepopulation

(thousandsof culms) in an unshaded0.75-acrewoodlandpond. This population

maybe threatenedby all-terrainvehicles(ATV rutswere evidentat the edgeof the

pond) andmanagementpracticesnearthe pond (adjacentfood plotsand logging).

Occurrenceson StateLand/PrivateLand

Oneof theHuntingdonCounty occurrences(EO003) occurson both State

GameLandsand on privateland. Thelargestportion of thispopulation(over

10,000culms) is on StateGameLandsandoccursasthreestandswithin three

wetlandopeningsof a marshsurroundedby swampforest. The swampforest is

surroundedby mixed oak forest. Approximately 0.25 mile to thesouth of this

wetland,andalso on StateGameLands, lies anotherwetland(single pond)which

supportstwo standsof S. ancistrochaetus.This wetlandis also surroundedby mixed

oakforest. Theremainderof this occurrencelies approximately0.75 mile to the

north of the marsh (which supportedover 10,000culms)in a small wetlandon

20



private land. Most of this areaconsistsof fernsgrowingon sphagnoushummocks;

the bulrushoccursin the wettestportion of this wetland.

Occurrences on Private Land

The nine occurrenceson private land arelocatedin Blair, Clinton,

Cumberland,Franklin,Huntingdon,Monroe,and Union counties.The relatively

small Blair Countypopulation(about100 culms) (FO 011) occursin one of 14

pondsin amarsh/shrubwetlandcomplexsurroundedby swampforest. This

complexis surroundedby mixed oak forest. Becausethis populationis closeto a

pavedroad,it maybe threatenedby residentialdevelopment,roadwidening,and/or

runoff (saltandotherchemicals)from the road.

The Clinton Countypopulation(EO 006) occursin the centerof a small

(lessthan5 m across)pool. The areasurroundingthe pool hasbeenlogged(high-

graded),andadditional land is designatedfor timberremoval. This population is

threatenedby the effects of pastandcontinuinglogging operations.

Both CumberlandCountyoccurrences(EO 514 and519) occurin solitary

woodlandponds,andare relatively largepopulations(650 and 1250 culms,

respectively). Both populationsare threatenedby residentialdevelopment.At EO

514, thereis ahousenearthe edgeof the pond supportingthe northeasternbulrush

population,andtrashhasbeendumpedin otherpondsnearby. This population

mayalso be threatenedby timberingoperationsand thepresenceof fill material

blocking the naturaloutlet of the pond. The immediateareasurroundingEO 519

is beingsurveyedfor development,and the surroundingwoodshavebeenselectively

cut, encouragingthe growth of native and exoticweedyspeciesin thewoods. There

is alsoevidenceofjeeproadsandgarbagedumping in the immediatearea.

A largeFranklin Countypopulation(about 4000culms) (EO512) occursin

two of asmall complexof woodlandpondssurroundedby oak-heathwoods. One

of thesepondswas partially filled a few yearsago,and -- althoughthelandowner

supportsconservationof the plant -- this areamay be subjectto residential

developmentat sometime in the future. The otherFranklin Countypopulationon

private land (EO 518) consistsof only 10 clumpsoccurringin four of a complexof

34 ombrotrophicbasin ponds. All four pondsaresurroundedby nearlyclearcut

21



forest,and two of the pondshaveabundantstumps,slash,and snagswithin them.

Thispopulationmayalsobe threatenedby residentialdevelopmentin the future.

A fairly largenortheasternbulrushpopulation(EO 004) occursin

HuntingdonCounty. This populationactuallyconsistsof two wetlandcomplexes

(ombrotrophicbasinmarshes)separatedby approximately0.3 miles. The smaller

part of the population(approximately430 culms) occursin threeof five wetlands

surroundedby swampforest,while the largerportion of the population

(approximately1450 culms) occursin awetlandentirely within a powerlineclearing.

Thiswetlandis bisectedby ajeeproad. Potentialthreatsto this populationinclude

powerlinemaintenance,residentialdevelopment,and tramplingandbrowsingby

deer.

A populationof 23 plants(EO509)exists in a shallow emergentwetland

adjacentto a kettle lake in MonroeCounty. This population is on private land and

is threatenedprimarilyby herbicideandfertilizer runoff, andwaterdrawdownfor

residentialandcommercial activities.

The Union Countypopulation(EO520) consistsof only oneplant in one of

aclusterof smallwoodlandpondssurroundedby recentlytimberedforest. There

are slash piles in thispond,and the occurrencemayalso be threatenedby

agricultural runoff andresidentialdevelopment.

Historical occurrences

Nine historicalcollectionsareknown from five Pennsylvaniacounties: Blair (1

occurrence),Lackawanna(3), Lehigh (3), Northampton(1), andMonroe (1). Eight of the

nine sites havebeenfield checkedin an attemptto relocateS. ancistrochaetus;the locality

datafor the ninth site is too vague (PennsylvaniaNaturalDiversity Inventory 1990).

Fourof the historical siteshavebeenconfirmeddestroyedor failed: EO 504

(LehighCounty) due to agriculturalactivitiesandaslate quarry, EO508 (MonroeCounty)

dueto succession(habitat is no longersuitablefor S. ancistrochaetusbecauseof

encroachmentofwoodyvegetation),EO505 (Lehigh County) due to unknowncauses,and

EO 503 (LackawannaCounty). In 1985,one plant wasobservedat the latter site in a

shallowwet depressionthat appearedto havebeenbulldozed;however,no plantswere

observedfrom 1986 to 1992 (J. Kunsman,PennsylvaniaNaturalDiversity Index,pers.

22



comm.). The populationmay havebeendestroyedwhen the entire scrub-oakmountaintop

bald burnedin Augustof 1988. The historical specimenfrom this site wasoriginally

collectedin 1940 from one of two, 2-3 acrebogsadjacentto thedepressionin which the

1985 plant occurred,but repeatedsurveyshavefailed to locateany plants in the bogs

(PennsylvaniaNaturalDiversity Index 1991).

VERMONT

Vermonthastwo knownpopulationsof S. ancistrochaetus,locatedapproximately15

miles apartin WindhamCounty. Onesite (EO 001) is the type locality for S.

ancistrochaetus,which wasfirst observedby A.E. Schuylerin 1960. The plantsoccurin two

of severalsmall, shallowpondssurroundedby emergentwetlandsin an alluvial meadowof

the ConnecticutRiver. Severalotherspeciesof Sciipusare alsofound in thesewetlands.

WhenSchuylerrevisitedthe site in 1979,he found that it hadbeenfloodedby

beaver. Thepopulationappearsto fluctuatewith the hydrologyof the site; thepopulation

of 69 fruiting plants in 1985 apparentlydeclineddrasticallyduring the high wateryearsof

1987, 1989,and 1990,andno plantswere found in 1991, a droughtyear. Plantswere

relocatedin 1992, the secondyearof low waterat the site. “Water level fluctuationsat this

site are seasonalandyearly andareattributableprimarily to beaveractivity althoughspring

flooding andsubsequentdroughtconditionsprobably havesomeinfluence” (R. Popp,

VermontNaturalHeritageProgram,pers.comm.). This site is ownedby The New

EnglandPower Company,which hasenteredinto a cooperativemanagementagreement

with The NatureConservancyto protect the site (Thompson1990).

The secondpopulation(EO 002) occurswithin threeadjacentbeaverpondsor

“meadows”within a four-pondcomplex. Thispopulationis also locatedon private

property. The plantsoccur along the edgesof the meadows,in the zoneof emergent

vegetation. In 1992,plantswere discoveredat a new location in oneof the ponds. At this

time, however,it hasnot beendetermined“whether thesearenew individualswhich

originatedfrom anewly exposedseedbankor whethertheyareformerly sterile individuals

thatwere inhibited from flowering by the higherwater levels” (R. Popppers.comm.). The

populationat this site maybe threatenedby succession,if beaverdo not periodically

inundatethe areaswith water. The 1915 specimenfrom this site was originally identified

as S. atrovirens,but was laterannotatedto S. ancistrochaetusby Schuyler(Thompson1991).
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VIRGINIA

Virginia’s four extantpopulationsoccur in two different types of pondsin the Ridge

andValley PhysiographicProvinceof the AppalachianMountains,either: (1) shallow,

oligotrophicsinkholepondsoverlying sandstone,which overlieslimestone,or (2) “mountain

ponds.” Thesemountainpondsare simplynaturaldepressionsin sandstoneon mountain

ridges;theyarenot formed by the subsidenceof any underlyingmaterial. All four extant

populationsoccuron privateland andarethreatenedby off-road vehiclesandpossible

development.

The RockinghamCountyoccurrence(EO 002) consistsof more than100 plantsin

two adjacentsinkholepondswithin a 1,:etlandcomplexon private land. The Nature

Conservancyis negotiatingan easementto protect the pond,which is threatenedby off-

roadvehiclesduring dry seasons.ThevigorousBath County population(EO003) consists

of athousandsof plants in one isolatedmountainpond. This site is ownedby a hunt club,

and a small portionof the pondhasbeenexcavated.

The Allegheny/CraigCountypopulation(EO 004) is locatedin an isolated,one-

acre,ancient(>10,000years)mountainpond on a 40-acreprivate inholding within both the

GeorgeWashingtonNational Forestand the JeffersonNationalForest. Partof the site’s

watershedlieswithin ShenandoahMountainCrest SpecialInterestArea, which is contained

within the GeorgeWashingtonNational Forest. Within thepond, the plantsare scattered

in thezoneof emergentvegetationnearthe pond’sedge(Rawinski 1989). This site maybe

threatenedby all-terrainvehicles.

The AugustaCountypopulation(EO 005/006)was discoveredin a largesinkhole

pondcomplex(eightponds)on private landin 1989. The plantsoccurin two adjacent

ponds(0.2 milesapart),but are absentfrom the othersix ponds,oneof whichwas

destroyedby ahousingdevelopment,and the otherof which wasdeepenedanddestroyed

by abulldozer(it is now adeep,stagnantpool). Approximately130 plantsoccurin a

pristine three-acrepond,alongwith severalotherrare andendangeredplants,while

approximately10 plantsoccurin the adjacentpond (Rawinski 1989,Ludwig 1992, Virginia

NaturalHeritageProgrampers.comm.).
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Thefifth occurrence(EO001), locatedin a mountainpondin RockinghamCounty

hasnot beenobservedsince 1970. The areawas last surveyedin 1984,but the population

wasnot relocated.The entire areaof the occurrence,however,will be protectedwithin the

“Maple SpringsSpecialInterestArea” on the GeorgeWashingtonNational Forest. No

historicalrecordsof S. ancishvchaetusexist from the state.

if EST VIRGINIA

Both of WestVirginia’s S. ancistrochaetuspopulationsarelocatedon private landin

BerkeleyCounty. The populationsareapproximatelyone mile apartandoccur in shallow,

centripetally-drainedsinkholepondsperchedatopflat ridgesin the Ridge andValley

physiographicprovince. Thesesinkholeponds,like the onesupportingthe Maryland

population,are on quartzitic Oriskanysandstone,overlying Helderberglimestone(Bartgis

1992b). The sinkholepondcomplexesharboringS. ancist,vchaetus consistof at leastthree

small (< oneacre),unshadedponds.

The largestknownpopulation of S. ancistrochaetus(EO 001) occurswithin two

pondsof a five-pond sinkholecomplex. Onepondsupportsa 7.7 m x 3.6 m standof the

plant, and the otherpond is dominatedby the plant,which occupiesabout500 square

meters.Althoughclumpswithin thesepondsarevery poorly defined,making population

estimatesdifficult, in 1991 the pondssupported2000-6000clumpswith 6,700-25,000

flowering culms,andabout58,000non-floweringculms (Bartgis 1992a). Thispopulationis

threatenedby residentialdevelopment(thepondsare on a tract subdividedfor estate

settlement),andby off-road vehicles,which run throughthe driedpondsduringdroughts

(Bartgis1992b).

The secondpopulation(EO 002) consistsof over 1000 stems,with threestandsin

onepond,andasinglestandin a secondpond. The speciesis absentfrom the third pond

in the sinkholepondcomplex. This populationis also threatenedby residential

development,aswell assuccession(invasionof woodyplants),andan attemptwasmadein

the pastto drainoneof the pondswith a ditch. Thereare no historicalrecordsof S.

ancistrochaetusin WestVirginia.
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ECOLOGY andLIFE HISTORY

HABITAT CHARACTERISTICS

In general,the northeasternbulrush tendsto grow in acidic to circumneutral

naturalponds,shallowsinkholes,or wet depressions(wet meadowsand marshes)found in

hilly country(U.S. FishandWildlife Service1991). It hasnot beenfound in artificial or

human-disturbedhabitats,such as ditches,borrowpits, or naturalpondswhich havebeen

alteredby ditching,draining,or dredging. S. ancistrochaetus sitesvary geographically,from

sinkholepondsin thesouthernpart of its range,to avariety of wetlandtypes, including

beaverponds(marshes),wet depressions,emergentwetlands,andwoodlandpondsin the

northernpart of its range (U.S. Fish andWildlife Service1991). Wetlandsoccupiedby the

speciesin the northernpart of its rangedo not appearto haveanyobviousuniquehabitat

characteristics;indeed,manywetlandsappearto havehabitatsuitablefor theplant but do

not harborit (Thompson1990). Commonto all of thepondsoccupiedby S.

ancistrochaetus,however,arewater levelsthat fluctuateseasonallyand/or annually,from

inundation(in late winter andspring) to saturation(in summerand latefall). Depending

on thewetland,fluctuationsmaybe causedby beaveractivity and/orweatherpatterns.

Becauseit appearsthat the wetlandssupportingS. ancistrochaetusare fed primarily by

surfacewater,watertablefluctuationsprobably haveonly aminor influenceon S.

ancistrochaetushabitat. This speciesalso seemsto requireample sunlight; plantsare

usuallyabsentfrom the highly shadedperimeterof woodlandponds.

The pondssupportingS. ancisirochoetus are usuallypart of relatively small (usually

lessthanoneacre)wetlandcomplexesof clusteredpondsin which eachpond is separated

from the othersby a few hundredfeet or yardsor less (U.S. Fish andWildlife Service

1991). WhenS. ancistrochaetusis found in such a wetland complex, it tendsto occupyonly

oneto threeponds(oftenadjacent)within thecomplex. For site-specifichabitat

characteristics,referto theprecedingsectionandTable3.

The northeasternbulrush maybe found growingat the water’sedgeof the

emergentzone,or maybe foundseveralfeet away from water, in a few centimetersof

water,or in deepwater (0.3-1.0meter),dependingon seasonalfluctuationsin waterlevel

(Thompson1991). Thisapparentlywide zoneof distribution alongandon eitherside of

the water’sedgeprobablyindicatesthat S. ancistrochaetushasadaptedto, and is tolerant
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of, the seasonalfluctuationsin water level characteristicof the pondsin which it is found.

A.E. Schuyler(pers.comm.)notesthat thenortheasternbulrushmaybe adaptedto

naturally fluctuatingwater regimesand may, as a consequence,face little competitionfrom

competitors. It may,therefore,face increasedcompetitionandeventualreplacementand

elimination if its habitatbecomesconsistentlywetteror drier (i.e., if the hydrological

regime is changed).

ASSOCIATEDSPECIES

Thereis considerablevariety in the speciesassociatedwith S. ancistrochaetus,not

only acrossits range,but also amongwetlandsin the samephysiographicarea. A few

species,however,including Dulichiurn arundinaceuni,Glyceria canadensis,Triadenurn

virginicurn, andSciipuscyperinus,arecommonto severalsites (Thompson1991).

Associatesin thenorthernpart of the bulrush’srange(north of Maryland) include

Polygonurnhydropiperoides,Spiraealatifolia, Equiseturnfluviatile, Lysirnachia tenestiis,

Thelypterispalusris, Glyceria acutifiora, Carexvesicaria,Care.xcnni/a, Asciepiasincarnata,

Puccinelliafemaldii,Juncuseffi~sus,Acernsbn~rn,Ca,e.xcanescens,Osnuindaregalis, and

Eniophorurnvirginicurn (Rawinski 1986).

Commonassociatesin the southernportion of thebulrush’srangeinclude: Glycena

septentnionalis,Glyceria stniata, Glyceniaacutiflora, Lycopusaniericanus,Ludwigiapalustnis,

Cephalanthusoccidentalis,Polygonurnpuncia/urn, Boehrneriacylindrica, Potaniogetonpuicher,

Carexlufrulina, Bidensfl-ondosa,andilex ve,iicillata.

Othermembersof thegenusScirpus,including S. atrovirens,S. cyperinus,S.

pedicellatus,S. hattorianus,S. expansus,S. t017-eyi, andS. atrocinctusmaybe found in the

samewetlandcomplex,but rarely in the samepond, occupiedby S. ancistro-ciwetus(U.S.

FishandWildlife Service1991,Thompson1990). InvestigatorshavenotedthatS.

cyperinusis the only congenerthat commonlyco-occurswith S. ancistrochaetus(R. Bartgis

andJ. Kunsmanpers.comm). In only a few sites(e.g.,both Vermont sites) doesS.

ancistrochaetusco-occurwith S. atroi’irens and S. hauorianus,specieswith which it also

hybridizes. In Pennsylvania,MarylandandWest Virginia, S. atrovit-ensoftenoccursin wet

ditches,trails, androadsadjacentto S. ancistrochaetusponds,however,S. atrovirenshas

neverbeenobservedto co-occurwith S. ancistrochaetus at thesesites.
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POPULATION DEMOGRAPHY

Very little is known about the life history and reproductivebiology of the

northeasternbulrush. This paucityof information is attributedto the following factors: (1)

the northeasternbulrush is a recentlydescribedspecies,so investigatorshavehad relatively

little time to studyits ecology,(2) it is not easilyidentified, (3) its presenceat a site maybe

unpredictablefrom yearto year, (4) it is not a showy plant, and (5) it occursin widely

scattered,isolatedwetlands.

In assessingthe surveydatafrom variousstates,it appearsthat S. ancistrochaetus

experiencesdrasticfluctuationsin populationsizefrom yearto year (in somecases,the

plantshave“disappeared”for severalyearsbefore re-emerging).At this time, however,it is

not clearwhetherthesefluctuationsare real or perceived. The major difficulty seemsto be

in identifying the non-sexuallyreproducingindividuals in the population,i.e., plantslacking

flowering/fruitingculms. Therefore,mostinvestigatorsreportpopulationsizesin numbers

of clumpsor plantswith flowering/fruiting culms, or in total numbersof flowering/fruiting

culms. S. ancistrochaetusmay, indeed,experiencedrasticpopulationfluctuationsin

responseto variousenvironmentalfactors,but if, in fact, it also respondsto changesin its

environmentby altering -- or skewing -- its reproductivestrategyfrom asexualto sexual

reproduction(or viceversa),populationfluctuationsmaybe exaggeratedby failing to count

or assessthevegetatively-reproducingsegmentof the population. This indicatesan urgent

needfor a methodof easilyidentifying seedlingsandvegetatively-reproducingindividualsin

the field, and theneedto mark andmonitor individual plantsto obtainmore accurate

informationaboutpopulationdemography.

It is not knownhow hydrological fluctuationsor otherenvironmentalvariables

affect populationsize or densityof S. ancistrochaetus,althoughextremelyhigh waterlevels

seemto correspondto adeclinein populationsize (numberof clumps,aswell asnumber

of flowering/fruiting culms). Otherecologicalfactorsnecessaryfor the maintenanceof

existingpopulationsor establishmentof new populationsalso remainunknown.

REPRODUCTIVEBIOLOGY

The reproductivebiology of S. ancistrochaetusis not well understood.While it does

reproduceboth sexuallyandvegetatively,the relative importanceof each,especiallyin

relationshipto habitatconditions,hasnot beeninvestigated.Observationssuggest,
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however,that it mostoften reproducesvegetatively(by nodal andbasalshoots),andthat

this is the primary meansof recruitment,at leastin establishedpopulations(U.S.Fishand

Wildlife Service1991; Bartgis 1992a,1992b;J. Kunsmanpers.comm.). This observation

appearsto be supportedby the clumpingof stems(evidenceof cloning) and the

aggregationof clumpsor plants in the populationsthathavebeensurveyed. Vegetative

reproductionoccursin the form of new plants (bulbletsor nodal shoots)developingfrom

the nodesandculms of recumbentstems(Bartgis 1989,Thompson1990, U.S. Fish and

Wildlife Service1991). The parentalculm diesby autumn,leavingthe nodal shootsto root

themselvesas independentplants. Bulbletscan alsoform in the inflorescenceitself

(Bartgis 1992b). In addition,basalshootscan form from the rhizomesat the baseof the

culms (Schuyler1967).

Sexualreproductionhasbeenobservedin all populations,in the form of flowering

and/orfruiting culms;however,evidenceof sexual recruitment(seedlingestablishment)has

not beenreportedthusfar in statusreports. Germinationoccurson or in the immediate

vicinity of the seedheadandhasonly beennotedon seedheadsthathavefallen over and

been submerged in water (Bartgis 1992a). Bartgisnotedthatgerminationpeaksin late

March in West Virginia, and a much smaller cohort of seeds germinates in the fall. He

also noted,in the samereport, that seedlingsreadily float, suggestingthat sexual

recruitmentmay be importantin dispersaland the establishmentof new populations.

Seedlingmortality, however,is quite high (sometimesapproaching100%) andsexually

producedplantsseemto have lessvigor thando vegetativelyproducedplants.

R. Bartgis(pers.comm.) furthersuggeststhat the absenceof isolatedindividuals

within pondsmay indicatethat sexual recruitment is a very rare event. If this is true, it

mayexplainwhy thenortheasternbulrush is seldomfound in more thanoneor two ponds

within awetlandcomplex;its ability to colonizenew or evenadjacentsitesappearsto be

quite limited. Of course,anotherexplanationmaybe that thereare subtleyet important

microhabitatdifferences(possiblyhydrological)amongthe ponds,makingsomeof them

unsuitablefor occupationby Sciipusancistrochaetus.

Hydrological fluctuationsappearto affect both sexualand asexualreproductionin

S. ancistrochaetus.Bartgis(1992a)reportedthatbothsexualandasexualrecruitment

appearedto be significantly reducedin the Maryland andWest Virginia populationsduring

the 1991 drought, and suggested that during droughtevents,basalshootsandparental

plantsprobably maintainthe population.
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In addition,flooding may inhibit sexual reproduction. At the type locality in

Vermont (EO 001), the populationenduredbeaver-floodingduring the 1970s,but

producedonly a few flowering culms per year. In 1985,however, whennormalwaterlevels

were restored, several hundredflowering culmswere observed(Rawinski 1986). In 1989,

the fewplantsthat were observedhad unusuallysmall fruiting heads,but the onesthat

wererecumbentin thewaterwereproliferatingat the nodes(reproducingvegetatively)

(Thompson1991). At one of the Clinton County sitesin Pennsylvania(EO 001),no

plantswere evidentfrom 1986 to 1990; however,during the droughtyearof 1991, two

clumpswith severalflowering culmswereevidenton apreviouslyfloating mat of vegetation

now restingon the bottom of the pond (PennsylvaniaNaturalDiversity Inventory 1991).

Thereare severalpossibleexplanationsfor this phenomenon.As notedbefore,S.

ancistrochaetusmay alter its reproductivestrategyfrom sexual to asexualin responseto

changesin the hydrologicalregime;for instance,lower water levels seemto promote sexual

reproduction. In somepopulations,it is evidentthat the strategyis not “all or nothing”:

signsof sexualandvegetativereproductionare often observedin the samepopulation,and

by the sameplantsat the sametime. Interestingly,however,the Virginia populationshave

shownno signsof vegetativereproduction(Rawinski 1989). Consideringthe difficulty in

identifying plants lacking flowering/fruiting culms,thetotal reproductiveeffort of any given

populationhasnot yet beendetermined. A scarcityof flowering/fruiting culmsmay

indicatethathabitatconditionsdo not currentlyfavor sexualreproduction,or that the

reproductivestrategyhasswitchedto primarily vegetativereproduction. In anyevent,the

persistenceof S. ancistrochaetus at siteswith known hydrologicalfluctuationsindicatesthat

the plant has a reproductive strategy adapted to these fluctuations.

Another aspectof reproductionmeriting investigationis seedviability and dispersal.

Thereare someindicationsfrom seedgerminationtrials that the seedsmay remainviable

for manyyears,suggestingthe possibleexistenceof a largeseedbank(W.E.Brumback,

New EnglandWild FlowerSociety, pers.comm.). No information is available,however,on

the longevity orviability of seedsundernaturalconditions,and,becausethefruit walls are

delicate,thereis somequestionas to theseedbankcapacityof theplant (A.E. Schuyler).

Also, while it is assumedthat seedsmay disperseby wind or water (especiallyif flooding

occursbeforethe seedshavebecomelodgedin the substrate),nothingis knownaboutthe

effectivenessof seeddispersalundernaturalconditions. Due to the presenceof barbs,the

seeds readily adhere to clothing andwould presumablyadherewell to fur (R. Bartgis andJ.

Kunsmanpers.comm.). Wildlife that may actas dispersalagents,including waterfowl and
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beaver,are down in numbersfrom historical levels in manyareas. While the northeastern

bulrush appears to be a well-equipped disperser (i.e., its seeds are designed for dispersal

and readily germinate),its distribution indicatesthat it may be aconservativeplant -- it

stays in place, exhibiting almost a non-dispersalcapacityin termsof establishment.

THREATS TO THE SPECIES

ANTHROPOGENIC THREATS

The mostseriousand immediatethreatsfacedby this speciesare human-related

activitiesthat leadto thedestructionor modificationof its habitat. The 20 populations

locatedon privateland areespeciallyvulnerableto destructionor degradationthrough

wetlandfilling, draining, anddredgingfor development,agriculture,andrecreation

purposes(U.S. FishandWildlife Service1991). Further,existingFederalandstatelaws

andregulationsare inadequateto fully counterthesethreats. Little information is

availableon historicaloccurrencesof S. ancistrochaetus,but it appearsthatat leasttwo of

the four extirpatedpopulationsin Pennsylvaniaweredestroyedby human-relatedactivities

(agricultureanddevelopment).

While development(especiallyresidential)is a potentialthreat to all populations

located6n privateland, the threat seemsto be mostimmediatein West Virginia and

Virginia. The two populationsin WestVirginia arelocatedin areasof rapid residential

development,andboth occurrencesare surroundedby subdividedlandscurrentlybeing

marketedfor housingdevelopments(Bartgis 1989,U.S. FishandWildlife Service1991).

Rawinski(1990) notedthat during the 1989 statussurveyin Virginia, nineof 21 ponds

believedto containsuitablehabitatfor thenortheasternbulrushhadbeendestroyed

(dredgedor diked) or degraded(partially filled, excavated,or eutrophiedfrom agricultural

runoff).

Any activity that could alter the naturalhydrologicalregimeof a S. ancistrochaetus

site shouldbe considereda potentialthreat to the continuedexistenceof thatpopulation.

Drawdownof thewatertableby residentialdevelopmentsand industrialactivitiesmay

adverselyaffect northeasternbulrushpopulations. Effectson the populationin Monroe

County, Pennsylvania,which is surroundedby residentialdevelopmentsand is adjacentto a
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sandandgravel quarry, needto be determined. Residentsof this areahave notedthat the

waterlevel in the lake (and associatedwetlandoccupiedby S. ancistrochaetus)hasdropped

severalfeetover the pastfewyears,but no one hasbeenable to ascertainthecauseof the

drop.

Northeastern bulrush populations could also be adverselyaffectedby landuse

practicesthat disruptor alter theflow of surfacewaterinto wetlandsin which they occur.

For example,timber harvestingnearnortheasternbulrush populationsmay alter the natural

hydrologicalregimeof pondsoccupiedby the bulrush. The loss of a largenumberof trees

nearthesepondsmaysignificantly raisethewaterlevels in the ponds,becausethe water

that was previouslytranspiredby the treesnow remainsin the soil or washesinto low-lying

areassuch asponds. The silt load enteringthe pondsmayalsogreatlyincreasebecauseof

the soil disturbanceresultingfrom timber harvestand/or the loss of treeswhich would

normallycatchand trap sediment. Further,the soil disturbanceandincreasedlight

availability associatedwith timberharvestencouragesthe invasion of exoticplants,which

may directlycompetewith nativespeciessuchas thenortheasternbulrush.

Other threats,such as erosion,sedimentation,and runoff from agricultural lands

andconstructionsites,may be lessdirect but potentiallyasserious. Portionsof a

northeasternbulrushpopulationin Pennsylvaniawere degradedby sedimentsfrom the

erosionof an adjacenthillside undergoingextensivelandscaping.Upon notification of the

situation,the landownererectedan erosionandsedimentationcontrol fenceto protect the

wetland.~Eutrophication inducedby agriculturalrunoff (fertilizers), documentedasa threat

in Virginia (Rawinski 1990), is a potential treatto any populationborderingagricultural

fields or residentialareas. Herbicidesare an associatedthreat commonto theseareas.

Other human-relatedthreatsthat maydamagenortheasternbulrush populations

include: logging roads(close to sites in Maryland,Pennsylvania,andNew Hampshire),fire

roads(adjacentto asite in Pennsylvania),andall-terrainvehicles. Most of the sitesin

which S. ancistrochaetusoccursdry out partially during droughts,allowing vehicularaccess

to the habitat(U.S. Fish andWildlife Service1991). The use of ATVs in this habitatmay

not only destroythe vegetation,but could degradethe habitatthroughsoil compaction

and/orrutting. Off-road vehicleusewas documentedat aWest Virginia site duringa dry

period,althoughthenortheasternbulrushplantswereundamaged(Bartgis1989).
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As far as is known,the northeasternbulrushhasnot beensubjectto taking for

commercial,recreational,scientific, or educationalpurposes.However,were taking to

occur,the effect could be devastating,particularly to small populations.

NATURAL THREATS

Becausemostnortheasternbulrushoccurrencesarevery small (lessthan0.25 acres

in standsize) and isolated,they areparticularlyvulnerableto lossby stochasticevents,such

as tree-falls,floods, severedroughts,and insector diseaseattack. Other naturalthreats

include fire, succession,beaver,and long-term disruptionof naturalwater level fluctuations.

The populationin LackawannaCounty, Pennsylvaniamayhavebeendestroyedin

1988 by a fire thatburnedthe entire mountaintopbaldwherethe plant occurred;no plants

were observedin 1988, 1989 or 1991 (PennsylvaniaNaturalDiversity Inventory 1991). For

mostS. ancistrochaetusoccurrences,however,fire would only be a threat if andwhenthe

associated wetland were dry enough to burn at the time the fire occurred. While this

scenariomayoccurvery infrequently,land managersshould be awareof the possibility.

Oneof the four historicaloccurrencesin Pennsylvaniawas apparentlylostwhen the

encroachment of woody vegetation made the habitat unsuitable by S. ancistrochaetus

(Pennsylvania Natural Diversity Inventory 1991). It has been speculatedthat succession

may threaten populations in Maryland and West Virginia (Thompson 1991).

Flooding caused by beaver has been suggested as a threat to northeastern bulrush

populations in Vermont (Thompson 1990) andPennsylvania(PennsylvaniaNatural

Diversity Inventory1991). However,while flooding doesseemto inhibit sexual

reproduction,long-termimpactsare unknown. Beaverpopulationsare largernow than

theywere at the turn of thecentury,whenovertrappinghad extirpatedor vastly reduced

populationsthroughoutmuchof the United States. Consideringthepresentoccurrenceof

thebulrush in beaver-influencedhabitats,as well as the likely cohabitationof theseareas

by bothbeaverand bulrushover long periods(possibly centuries),it seemsunlikely that

beaveractivity would posea threat to mostbulrush populations. Conversely,it is likely

that beaver-influencedwetlandsprovide the fluctuatinghydrological regime favorableto

and/ornecessaryfor the existenceof the bulrush,similar to thefluctuatingwaterlevels

characterizingsinkholepondsin the southernportion of thebulrush’s range.
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Anotherthreatinherentin small, isolatedpopulationsis inbreeding,with

subsequentloss of geneticdiversity. Inbred populationsbecomeless viable over long time

periods,becausethey lack the geneticvariability necessaryto adaptto changesin their

environment. Becauseof the apparentlyhigh incidenceof clonality, low successof sexual

recruitment, and the small, isolatednature of northeastern bulrushpopulations,this species

seemsparticularlyvulnerableto a loss of geneticdiversity. The degreeandimplicationsof

geneticdepressionon this specieshave not beendetermined,and mayvary from

populationto population.

CONSERVATION MEASURES

CURRENTLEGAL PROTECTION

By virtue of its statusasa Federallyand statelisted species,aswell as being a

wetlandplant, S. ancistrochaetusbenefitsfrom (1) theprotectionoffered by the

EndangeredSpeciesAct of 1973,as amended;(2) thevariousendangeredspecieslaws

enactedin the Statesof Maryland,Massachusetts,New Hampshire,Pennsylvania,Vermont,

and Virginia; and (3) a number of wetlands regulations. These laws and regulations are

describedin the Appendixto this plan.

The degree of legal protection available to this and other listed plants is insufficient

to fully safeguardpopulationson private landsand on thosestatelandsthat may not be

covered under state endangered species laws. In particular, without acquisition or

easementson all northeasternbulrushsites,regulatoryprotectioncurrentlyin place is not

sufficiently strongto ensurethe continuedmaintenanceof the speciesif theprovisionsof

theFederalEndangeredSpeciesAct were to be removedthroughdelisting.

SITE PROTECTION

Currently,only one of the20 northeasternbulrushpopulationson privateland

receivesadditionalprotectionundera conservationor managementagreement.This

Vermontpopulation(EO 001) occurson propertyownedby a powercompany,which has

enteredinto a managementagreementwith The NatureConservancyto protect the site.
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Similar efforts should be takento securethe protectionof all northeasternbulrush

populationson private lands.

OnePennsylvaniapopulation(EO 001) receivesadditional protectiondue to its

locationwithin adesignated“natural area”within a StateForest. All Pennsylvania

occurrenceson StateForestlands(EO 005, 007, 008, 009, 511, 513, 515, and516), aswell

asany additionaloccurrenceson StateForestland, shouldreceivethe addedprotectionof

beingdesignatedas“Public PlantSanctuaries.”

OnepossiblyextantVirginia site (EO001)receivesthe addedprotectionof

occurringwithin a “Special InterestArea” on the GeorgeWashingtonNational Forest.

Activities suchas timber harvestandATV useareprohibitedwithin theseareas.

SURVEYSTO LOCATE ADDiTIONAL POPULATIONS

In Maryland,Massachusetts,Vermont,andWestVirginia, mostof thepotential

habitatfor S. ancistrochaeti.tshasbeensurveyed,and in Virginia, approximatelyhalf of the

suitablehabitathasbeensurveyed(U.S. FishandWildlife Service1991). Due to the

natureof theplant, andprior difficulties experiencedin identifying non-sexually

reproducingformsof theplant, additional surveysof all potentiallysuitablehabitatare

warranted.

Additional surveysconductedin Pennsylvaniain thesummerof 1992 revealedthe

presenceof 17 previouslyundiscoveredpopulations. Much potentiallysuitablehabitat

remainsto be identifiedand surveyedin Pennsylvania.

RESEARCHEFFORTS

In 1991, R. Bartgis of the MarylandNaturalHeritagePrograminitiated an intensive

studyof two northeasternbulrushpopulations(WestVirginia EO 001 and MarylandEO

001),to describethe species’life history and documentdemographictrendsand changes.

The Maryland population will be completely censused (number of clumps, flowering stems,

and non-floweringstems),and50 individual plantswill be taggedand trackedfor

reproductive success throughout the growing season (Bartgis 1992a). The West Virginia

population will be sampled to determine number of clumps, flowering culms, nodal shoots,

and basal shoots. Plots were established in bothpopulationsto trackthe successof
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seedlingestablishment(Bartgis 1992a). “The existingresearchprojectsin Marylandand

WestVirginia also involve correlatingspatialand temporalpatternsin waterdepthwith

bulrushdensityand reproductivesuccess,spatialpatternsin shadingwith bulrush

distribution, impacts of monitoring activities on bulrushdensity,and determininglife

history traits for thespecies”(R. Bartgispers.comm.).

Permanentmonitoringplotswereestablishedat both Vermontsitesin 1992 to

facilitate relocatingindividual plantsin order to trackreproductivesuccessand

demographictrends.

Propagation of the plant by seed has been attempted under both casual and

experimental conditions. A few botanists familiar with the species have successfully

germinatedseeds(A.E. SchuylerandR. Bartgispers.comm.). At Gardenin the Woodsin

Massachusetts,W.E. Brumback(pers.comm.) hassuccessfullygerminated4-5 yearold

seedsof S. ancistrochaetus(takenfrom herbariumspecimens).

RECOVERY STRATEGY

The primarystrategyfor recoveryof Sci,pusancistrochaetusinvolves restoring the

species’rangewidedistributionthroughprotectionof knownextantpopulationsand their

habitat,aswell asconductingsearchesfor additionalpopulations. In order to ensurelong-

termviability, investigationsinto ecologicalrequirementswill be conducted,possibly

leadingto managementof the species.
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PART II: RECOVERY

RECOVERY GOAL

Thegoal of theScirpusancisirochaeiusrecoveryprogramis to protectand maintain

the speciesand its habitat,enablingtheeventualremovalof thespeciesfrom theFederal

list of Endangered and Threatened Animals and Plants. This will be accomplished by

preventinghabitatdestructionanddeteriorationat knownS. ancistrochaetussites,and

possibly by finding additional populations. Pending more information about its life history

and habitatrequirements,the recoveryplan will addressonly thoseconditionsand recovery

activities neededto reclassify thespeciesfrom endangered to threatened status.

RECOVERY OBJECTIVE

The objectiveof this recoveryplan is to reclassifySci,pusancistrochaei’usfrom

endangered to threatened status. Reclassificationwill be consideredwhen the following

conditionshavebeenmet:

1. Long-rangeprotectionis securedfor a total of 20 populations. Thesepopulations

shouldbeprotectedfrom presentand foreseeableanthropogenicand natural

threatsthat may interferewith theirsurvival. Adequateprotectionmeasures

compriseland acquisition,conservationeasements,andmeasuresto protect the

local watershedin which thespeciesis found.

2. Annual monitoringover a 10-yearperiod showsthata sampleof 20 representative

populationsare stableor increasing(expanding).Generalpopulation,reproductive,

and habitat trends should indicate a capacity for being self-sustaining in the wild

over the long term, with little or no management intervention.

3. Life history and ecologicalrequirementsare understoodsufficiently to allow for

effective protection, monitoring, and, as needed,management.
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RECOVERY TASKS

1.Protectall known extantpopulationsand their habitat

.

Most of the knownpopulationsoccur on private landsand arecurrentlythreatened

by habitatdestructionor deterioration.

1.1 Identify essentialhabitat. Local watersheds and pond complexes associated

with thosewetlandsharboringS. ancistrochaetuswill be delineated,andland

useswithin thewatershedswill be identified (in order to assessand track

threats). In light of the threatsposedby landusechangesin the vicinity of

its habitat,a buffer of at least150-200feet is recommendedaroundall

ponds,pond complexes,andwetlandsoccupiedby thenortheasternbulrush.

1.2 Identify, monitor, andalleviate threatsto eachpopulation. Eachpopulation

will be carefully monitored to assesspotentialthreatsas describedin Part I,

andto identify any new or unforeseenthreatsto the populationor its

habitat. Themagnitudeand immediacyof thesethreatsshouldbe

monitoredon asite-specificbasisin order to implementproactive

managementandprotectionstrategies.

1.3 Securepermanentprotection for known populations. Private andpublic

conservationorganizationswill considerlandacquisitionor conservation

easementsfor populationson privateproperty. Voluntary cooperative

agreementsmay alsobe secured.Theseefforts shouldallow for protection

and active managementof the species. First priority will be given to the two

WestVirginia populations,which are in needof immediateprotection.

1.4 Seekcooperationandactive supportof private landownersand public land

managers.Landownerswill be informedaboutthepresenceof S.

ancistrochaetuson theirproperty,and apprisedof thebiological, ecological,

and legal statusof the species.Landownersandinterestedpartieswill be

providedan information packetand/orbrochure,as developedin Task 9.

Voluntarysupport in protectingand managingpopulations,aswell asin

alleviatingthe threatsidentified in Task 1.2, will be sought.
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1.5 Coordinatewith Federal.state,and local regulatoryacenciesto ensure

compliancewith laws protectingthe species. The northeasternbulrush is

protectedunder the FederalEndangeredSpeciesAct of 1973, as amended,

andunder individual Stateendangeredand threatenedspecieslaws and

regulations. Thewetlandhabitatoccupiedby thenortheasternbulrush

receivessomedegreeof protectionunderFederalandstatewetlandlaws

and regulations. However,manypondsoccupiedby the northeastern

bulrush do n~i appearon USGS topographicmapsor NationalWetlands

Inventorymaps,and therefore,couldeasily be missedduring cursoryagency

reviewsof projects. Thespecieswill be bestprotectedfrom a regulatory

standpointin stateswhere(1) all knownS. ancistrochaetusoccurrencesare

documentedin a stateheritagedatabase,and (2) the reviewof all projects

andactivitiesthat mayimpactwetlandsincludesa review of this database

for the presenceof listedspecies.

1.51 Coordinatewith the U.S. Army Corpsof Engineersto ensurethat

permitsissueddo not ieopardizeany S. ancistrochaetuspopulations

.

Issuanceof apublic notice (in all CorpsDistricts containingor likely

to containpopulationsof S. ancislrochaetus)will be encouraged.

This noticeshould detail informationabout the legal statusof the

northeasternbulrush,andmeasuresnecessaryto ensurepublic

compliancewith Federalwetlandprotectionlaws.

The Corpswill be urgedto take an active role to ensurethatareas

thathave,or arelikely to have,populationsof S. ancistrochaetus

comeunderclosescrutinywhenpermitsfor projectswithin these

areasarereviewed. The Corpswill be encouragedto take

discretionaryauthorityover all areas(at theUSGSquadranglelevel

or thetownship level) known to supportthis species,and to

coordinatepermit reviewsin theseareaswith the U.S. Fishand

Wildlife Service.

1.52 Coordinatewith appropriatestateagenciesandNaturalHeritage

Programsto ensurethat S. ancisirochuetusreceivesthe full

protectionof applicablestate laws. The northeasternbulrush

receivessomedegreeof protectionfrom take undermoststate
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endangeredspecieslaws; however,the primarythreat is to the

species’habitat. In somestates,its habitatmay receivesome

protection indirectly throughstatewetlandregulations. All

appropriate regulatory avenuesshouldbe utilized to protectthe

species.Regulatoryagenciesthat reviewand/orissuepermitsthat

mayadverselyaffect northeasternbulrush habitatshouldbe familiar

with the known occurrencesof the species,andshouldrecommend

surveys(by aqualified botanist)of thoseareaslikely to support

additional populationsof the speciesbeforepermitsare issued.

2. Conductrangewidesearchesin areasof suitablehabitatfor additionalpopulations

.

Statussurveysconductedto date indicatethatpopulationsizesat most sitesmay

fluctuatedramaticallyfrom yearto year. In addition, the flowering/fruiting culms

(the basisfor currentpopulationcounts),maynot be producedat a site for several

years,leading investigatorsto overlook extantpopulations. Becauseof these

difficulties, the following tasksarewarranted:

2.1 Resurvevsites thoughtto havesuitablehabitat. All sitesthatappeared(at

the last survey)to havehabitatsuitablefor the species,including all

historicalsites,will be resurveyedfor the presenceof S. ancistrochaetus.

2.2 Identify potentially suitablehabitatfor additional surveys

.

2.3 Surveypotentialsites for the presenceof S. ancistrochaeti.is.Thiswill be

followed up with Task2.1.

2.4 Verify, catalogue,monitor,andprotectany additionalpopulations. For

newly discoveredpopulations,Tasks1.1-1.5 andTask4.2 will be completed.

3. Developreliablecensustechniques

.

Methodsthatwill allow investigatorsto accuratelyandconsistentlymonitor S.

ancistrochaetuspopulationsare needed.

3.1 Developconsistencyin the definition of plant terms. Investigatorswill

define andagreeupon the terms“plant” and “clump” as they relateto this

species. Thesetermsmaybe elucidatedby the completionof Task 7.1.
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3.2 Detail methodsto identify non-sexuallyreproducin~individuals readily in

the field. In order to understandandassessdemographictrendsand

changes(Task4), andreproductivestrategies(Task 5), investigatorsmustbe

able to readily identify all forms of the plant, including matureplantsand

seedlingsin the field. Investigatorsreport that identification of S.

ancistrochaetusis more difficult whenotherSci;pusspeciesoccur at the

samesite.

3.3 Describemethodsfor measuringthe size and healthof individual plants

.

Attributes suchas heightandseedproductionwill be assessedin order to

understandvariation in performanceandsurvival within andamong

populations.

3.4 Developconsistent,reliablecensusinatechniquesfor use throughoutthe

species’range. Standardizationof censusingtechniqueswill allow valid

comparisonsof populationsize andstatuswithin andamongpopulations,

and from yearto year. All sitesselectedfor Tasks4.1 and 4.2 should be

mapped,i.e., the pond(s)shouldbe mappedrelativeto surroundinghabitat,

and the locationof thebulrush stand(s)within thepond(s)shouldbe

mapped. It is also suggestedthatpermanentstakes(e.g.,PVC pipes) be

placedin 4 to 8 locationsalong the perimeterof the bulrushstand,andalso

indicatedon the map. By annuallyexamining the positionof the stand

relative to the permanentmarkers, investigatorswill be ableto roughly

determinewhetherthe standsize is increasing,stable,or decreasing.

3.41 Developtechniquesandmethodsfor quantitative,detailed

monitoringof five study populations. (SeeTask4.1) Transects

and/orquadratswill be usedto measurepopulationsize by counting

flowering culms, non-floweringcuims, andvegetativeplantsor

clumps(where feasible) to determinedemographictrendsand

reproductivesuccess.Quantifiabledatamayinclude,but are not

limited to:

- arealcoverage(in
2) anddensityof the population*

- numberof plantsor clumps
- numberof culms(stems)*
- number of non-flowering culms/unit area*
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- numberof sexually-reproducingplants
- numberof flowering-fruiting culms/unitarea*

- numberof asexually-reproducingplants

- numberof bulblets/plant
- numberof plantsexhibiting signsof

sexualandasexualreproduction

- numberof seedlingsproduced/quadrat,countedin spring,
summer,and fall

- seedproduction(# seeds/seedhead)
- hydrologicalstate(quantified)of the immediatehabitat

surroundingthe plants*

* Data that, ataminimum,shouldbe obtainedat leastannuallyfor

eachstudypopulation.

3.42 Developthe techniquesandmethodsneededto monitor 20 other

representativepopulations. (SeeTask4.2) Quantitativedataand

qualitativeobservationsshould include,but arenot limited to, the

following:

- arealcoverageand density
- type of reproductionexhibitedandits relativeprominence

(e.g., primarily vegetative)
- hydrologicalconditionsat time of survey

- photographicdocumentationof site andstandcondition

4. Monitor thehealth.size, andreproductivestatusof eachpopulation

.

Thecensusingand samplingtechniquesandcriteria developedin Tasks3.1-3.4will

be implementedfor selectedsites. Investigatorswho monitorS. ancistrochaetus

populationsshouldnotethat it is verydifficult to work in densestandsof theplant

without havingan impact. “In a densepopulation,the fallen culms form a dense,

thatch-likepatchof overlappinghorizontalstems. Walking through a site oncethe

parentalculmsfall over resultsin manyculinsbeing brokenup beforethe nodal

shootsarephysiologicallyindependent”(Bartgis 1992a). Investigatorsshould,

therefore,takegreatcareto minimize tramplingof plantsduringsurveys.

4.1 Selectand intensivelymonitor five study sitesthatoccur acrossthe species

’

rangeand representdifferent habitattypes and populationsizes. Thesesites

will be monitoredandsampled(at leastannually) to obtain demographic
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dataand trends,and information on environmentalconditions according to

criteriaestablishedin Task3.41.

4.2 Selectand monitor 20 otherrepresentativesitesacrossthe species’range

.

Twenty siteswill be selectedand monitored(at leastannually) to obtain

generalpopulationandhabitatinformation (seeTask3.42 for criteria).

Information obtainedshouldbe specificenoughto assesschangesin

populationsize andhealth.

5. Investigatethe life history and reproductivestrategyof S. ancistrochaetus

.

5.1 Determineandassessdemographiccharacteristicsof the five study

populations. Concomitantwith Task4.1, within the studysites,a sampleof

individual plantsrepresentingall growth stages(seedlings,bulblets,

reproductiveandnon-reproductivematureplants)will be markedand

monitoredto quantifyplant growth,health(size), survivorship,reproductive

strategy(sexual,asexual,or both), and reproductiveeffort.

5.2 Investigatethe relativeimportanceof sexualvs. asexual(vegetative

)

reproductionandrecruitment. Using datacollectedfrom Tasks4.1 and 4.2,

variationin reproductivestrategyandeffort basedupon environmentaland

habitatconditions(light, hydrology,hydrological fluctuations,densityof

plants, etc.) will be determined.

5.21 Determinethe successandfrequency of sexualreproduction and

sexual recruitment(seedlingestablishment).Thiswill be determined

usinga step-downinvestigativeprocess:

Are seedlingsappearingin the field? IF NOT...

Are seedsbeing producedandaretheyfertile? IF NOT. .

Are fruits beingproduced?iF NOT...

Are flowersbeingproduced?

Are pollinationsoccurring?

IF NOT... WHY?
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Note that, amongother things, abortiveseedsandsterilepollen may

indicatea hybrid crossbetweenS.ancistrochaetusand anotherScirpus

species.

5.22 Determine how environmentalandhabitatconditionsaffect sexual

reproductionand recruitment. Determinewhatenvironmental

conditions favor or stimulate sexual reproduction (theproductionof

flowering/fruiting culms) andwhat conditionsinhibit sexual

reproduction. The microhabitatandbiological conditions

(hydrological,temperatureregime, light, soil condition,degreeof

competition, density of plants, etc.) necessaryfor seedling

establishment(sexualrecruitment)shouldalsobe investigatedto

betterunderstandthe life history of the species.

5.23 Determinethe successand frequencyof asexualreproduction and

recruitment. When, how, andhow successfullynodal shoots

(bulblets) andbasalshootsbecomeestablishedwill be investigated.

5.24 Determinehowenvironmentaland habitatconditionsaffect

vegetative reproduction andrecruitment. The environmental

conditionsthat stimulateplants to proliferateat the nodes(produce

bulbletsor nodalshoots)will be determined. In addition,the

conditions (hydrological,plant density,light, etc.) underwhich nodal

shootsandbasalshootsbecomeestablishedwill be investigated.

5.3 Experimentallyinvestigatethe species’habitatrequirementsfor recruitment

(sexualandasexual)

.

5.31 Undercontrolledconditions,determinerequirementsfor seed

germinationandnodalshootestablishment.Theseexperiments

would be conductedin a greenhouseand would eventuallyleadto

the developmentof successfultechniquesto propagateplantsfrom

seeds,nodal shootsand/orbasalshoots. Seedsandshootsshouldbe

collectedsparingly,andinitially only from the largestpopulationsof

the species. NOTE: investigatorsmustobtain the necessarypermits

whencollectingany part of S. ancistrochaetus.

44



5.32 Conductcontrolledfield experimentsto determinethe habitat

specificity and recruitmentsuccessof S. ancistrochaetus.Seeds,

propagatedseedlings,and/orshoots(with evident roots)from a

particularpond supportingS. ancistrochaetusmaybe transplanted

into an adjacentpond(s)within the samepond complex,but lacking

S. ancistrochaetusplants. Geneticmaterial,i.e., seeds,seedlings,

shoots,etc., from a differentpopulationmust not be introducedinto

awetlandcomplex alreadysupportingaS. ancistrochaetus

population. Habitatspecificity andrecruitmentsuccessmaybe

investigatedby plantingor transplantingseeds,seedlings,and/or

shootsalongexisting hydrologicalgradients. Othervariables(time

of year,temperature,shading,soil condition,etc.) mayalso be

investigated.

5.4 Investigatethesignificanceof seedbankingandseeddispersal. The size

and viability of the seedbankwill be determined.In addition,the degreeto

which seedsdisperseto adjacentpondslacking thespecieswill be

investigated.

6. Determinethe habitatcharacteristicsand environmentalrequirementsof the

species

.

6.1 Characterizethe habitatof thefive study sites. This will include,but is not

limited to, hydrological regime, temperature(air, soil, water),soil type and

Ph, degreeof shading,aspect,elevation,andassociatedplants.

6.2 Determineto what degree.and underwhat conditionscompetitorsmay

threatenS. ancistrochaeti.is.Thedegreeof competitionfrom congenersand

otherplantspecies(native and exotic) will be investigatedto determine

whetherornot theyposea threatto S. ancistrochaetus.

6.3 Investigatetheeffectsof land managementpracticeson the northeastern

bulrush. Most sitesare locatedwithin forestedareassubjectto timber

harvest,yet it is unknownhow timber harvestingaroundpondsmay affect

the species.The effectsof this practiceon the hydrology of theponds,as

well assiltation and thepotentialfor invasionof competitors(native and
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exotic) -- will be investigated-- particularly at sites that haverecentlybeen,

or are scheduledto be timbered,soappropriatemanagement

recommendationscanbe formulatedandrefined (e.g.,width of buffer

necessaryto protectthe species).

6.4 Investigatethe effectsof beaveractivities on hydrologicalregimeand

demographyof thebulrush. Beaveractivitiesand waterlevelswill be

monitored,and effectson thepopulationlevel andreproductivestrategyof

the northeasternbulrushwill be determined.

7. Investigatethegeneticvariability andviability of thespecies

.

7.1 Evaluatethe geneticidentity of individual plants. Determinewhethereach

clump, or possiblyeachstandrepresentsone plant (consistingof several

clones). Are the individuals in a standor clump geneticallyidenticaland/or

do theyshareinterconnectingroot systems?

7.2 Determinethe degreeof intra- and inter-populationgeneticvariability

.

Conservationof geneticdiversity acrossthe speciesrangeis imperativeto

its long-termsurvival.

7.3 Determineto what extentseedviability varieswith the extentof clonality in

populations. Extensiveclonality hasthepotential to lower geneticdiversity

over time. Low seedviability may be a sign of inbreedingand subsequent

depressionof sexualreproduction. Completionof this taskdependson the

developmentof successfulseedgerminationtechniques(Task5.31).

8. Secure.andstore or propagategeneticmaterial from eachgenotype

.

8.1 Storea small sampleof seedsfrom eachgenotype(population). A possible

storagefacility is the NationalSeedBank in Ft. Collins, Colorado,which

freezesandstoresseeds.

8.2 To safeguardthe smallestpopulations.cultivatenodal shootsor seedsand

maintain in a secureenvironment. A possiblepropagationfacility is Garden

in the Woods(New EnglandWild Flower Society) in Massachusetts.
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9. Developan informationbrochure/packetfor distributionto landowners.mana2ers

.

and otherinterestedparties

.

This packetwill be usedas a public relations/education/conservationdocument

relatedto the speciesspecifically,and rare speciesconservationandwetland

protectiongenerally. Thepacketshouldprovidean easilyunderstoodexplanation

of applicableFederaland statelawsrelatedto the species. It shouldalsoinclude

the addresses,phonenumbers,andresponsibilitiesof contactagencies.
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PART III: IMPLEMENTATION

The ImplementationSchedulethat follows lists and rankstasksthat should be

undertakenwithin the nextthreeyearsin orderto implement the recoveryprogramfor

Scirpusancistrochaetus.This schedulewill be reviewedannuallyuntil the recoveryobjective

is met, andprioritiesand tasksare subjectto revision. Thetasksarearrangedin priority

order,basedon the following criteria:

Priority 1

An action thatmustbe takento preventextinction or to preventthe speciesfrom
declining irreversiblyin the foreseeablefuture.

Priority 2

An action that mustbe takento preventa significant declinein the species
population/habitatquality, or someothersignificant negative impactshort of
extinction.

Priority 3

All otheractionsnecessaryto meetthe recoveryobjectivesandprovide for full
recoveryof the species.

Agenciesand organizationswith recoveryresponsibilitiesare designatedin the

ImplementationScheduleaccordingto thefollowing key:

FWS U.S. Fishand Wildlife Service

R5 RegionFive, U.S. Fish andWildlife Service

COE U.S. Army Corpsof Engineers
FS U.S. ForestService
P0 Private organizationsandresearchinstitutions
SCA StateConservationAgencies:

Maryland--NaturalHeritageProgram(Departmentof NaturalResources)

Massachusetts--NaturalHeritageandEndangeredSpeciesProgram(Division

of FisheriesandWildlife)
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New Hampshire--NaturalHeritageInventory (Departmentof Resourcesand
EconomicDevelopment)
New York--NaturalHeritageProgram(Departmentof Environmental

Conservation)
Pennsylvania--NaturalDiversity Inventory (Departmentof Environmental
Resources,The NaturalConservancy,WesternPennsylvaniaConservancy)
Vermont--NaturalHeritageProgram(Agencyof NaturalResources)
Virginia--Division of NaturalHeritage(Departmentof Conservationand

Recreation)
West Virginia--NaturalHeritageProgram(Departmentof Commerce,
Labor, andEnvironmentalResources)

TNC = The NatureConservancy
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IMPLEMENTATION SCHEDULE

NORTHEASTERNBULRUSH (Scirpusancistrochaetus)RECOVERYPLAN

July 1993

PRIORITY TASK DESCRIPTION
TASK

NUMBER DURATION

RESPONSIBLE
AGENCY

COST
ESTIMATES

$000 COMMENTS

US
FWS

OTHER* FYi FY2 FY3

1 Identify essential S. ancistrochaetus
habitat.

1.1 2 years R5 SCA, FS 1 1 Habitat protection tasks will
continue with discovery of
new populations.

1 Identify, monitor, and alleviate threats
to each population.

1.2 ongoing R5 SCA,
TNC

10 10 8 + 2000/yr for FY4-10.

1 Secure permanent protection for
known populations.

1.3 10 R5 FS, TNC,
SCA

20 30 30 Roughly $200,000 total costs
estimated for land
acquisition, with initial
expenditures for high priority
sites.

1 Coordinate with COE to ensure that
permits issued do not adversely
affect extant populations.

1.51 ongoing R5 COE,
SCA

No costs itemized for this
task.

1 Coordinate with state agencies and
Natural Heritage programs to ensure
full protection under applicable state
laws.

1.52 ongoing R5 SCA No costs itemized for this
task.

2 Seek cooperation and support of
private landowners and public land
managers to protect occupied
habitat.

1.4 ongoing R5 SCA,
TNC

No costs itemized for this
task.

2 Resurvey sites thought to have
suitable habitat.

2.1 3 years R5 SCA, FS 8 6 6

2 Identify potentially suitable habitat for
additional surveys.

2.2 1-2 years R5 SCA, FS 3 2 12
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Northeastern Bulrush Irr~lementation Schedule, July 1993

PRIORITY TASK DESCRIPTION
TASK

NUMBER DURATION

RESPONSIBLE
AGENCY

... COST

ESTIMATES

$000 COMMENTS

US
EWS

OTHER* FYi FY2 FY3

2 Survey potential sites for the
presence of S. ancistrochaetus.

2.3 3 years R5 SCA, ES 5 5 5 + $5000 in FYS.

2 Intensively monitor five study sites
for demographic data and trends.

4.1 ongoing RS SCA, P0 6 5 5 + $5000/yr for FY4-10.

2 Monitor 20 other representative
populations for general population
and habitat information.

4.2 ongoing R5, SCA 8 8 8 + $8000/yr for FY4-10.

2 Determine how environmental and
habitat conditions affect sexual
reproduction and recruitment.

5.22 4-6 years R5 SCA, P0 4 3 3 + $2000/yr for FY4-6. Long

time frame necessary due to

highly variable hydrological

regime from year to year.

2 Determine how environmental and
habitat conditions affect vegetative
reproduction and recruitment.

5.24 4-6 years R5 SCA, P0 4 3 3 + $2000/yr for FY4-6.

2 Investigate the effects of land
management practices on the
bulrush.

6.3 10 years R5 SCA 1 1 1 + $1000/yr for FY4-6.

2 Securely store seeds from each
genotype.

8.1 ongoing R5 P0 0.5 0.5 0.5 + $500/yr for FY4-10.
Storage is an ongoing event.

2 To safeguard the smallest
populations, cultivate shoots or
seeds and maintain in a secure
environment.

8.2 ongoing R5 P0 0.5 0.5 0.5 + $500/yr for FY4-10.
Maintenance is an ongoing
event.

2 Evaluate the genetic identity of
individual plants.

7.1 2 years R5 P0 2.5 2.5

2 Determine the degree of intra- and
inter-population genetic variability.

7.2 2 years R5 P0 5 7.5

2 Determine to what extent seed
viability_varies with_clonality.

7.3 2 years R5 P0 1.5 + $1500 in FY4.
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PRIORITY TASK DESCRIPTI
TASK

NUM8~.R DURATION
AGENCY

COST
ESTIMATES

$000 COMMENTS
US OTHER*

FWS
FYi FY2 FY~3

3 Verify, monitor, and protect any
additional S. ancistrochaetus
populations.

2.4 ongoing R5 SCA, FS 0.5 0.5 0.5 + $500/yr for FY4 10.

3 Develop consistency in the definition
of plant terms with respect to S.
ancistrochaetus.

3.1 1 year R5 SCA, P0 0.5

3 Develop methods to identify non-
sexually reproducing individuals
readily in the field.

3.2 1 year R5 SCA, P0 4

3 Describe methods for measuring the
size and health of individual plants.

3.3 1 year R5 SCA, P0 0.5 0.5 0.5

3 Develop techniques and methods for
quantitative monitoring of five study
populations.

3.41 1 year R5 SCA, P0 2

3 Develop techniques and methods for
monitoring other representative sites.

3.42 1 year R5 SCA, P0 1

3 Determine and assess demographic
characteristics of five study
populations.

5.1 6-8 years R5 SCA, P0 2.5 2.5 + $2500/yr for FY4-9.

3 Determine the success and
frequency of sexual
reproduction/recruitment.

5.21 4-6 years RS SCA, P0 1 1 + $1000/yr for FY4-7.

3 Determine the success and
frequency of asexual
reproduction/recruitment.

5.23 4-6 years R5 SCA, P0 1 1 + $1000/yr for FY4-7.

3 Under controlled conditions,
determine requirements for seed
germination and nodal shoot
establishment.

5.31 2 years R5 SCA, P0 3 3



Northeastern Bulrush Implementation Schedule, July 1993

PRIORITY
• ‘

TASK DESCRIPTION
TASK.

NUMBER DURATION

RESPONSIBLE’
AGENCY

COST
ESTIMATES

$000 COMMENTS
US OTHER*

FWS
FYi FY2 FY3

3 Experimentally determine the habitat
specificity and recruitment success
of S. ancistrocheetus.

5.32 5 years R5 SCA, P0 3 + $3000/yr for FY4-7.

3 Investigate the significance of seed
banking and seed dispersal.

5.4 3-4 years R5 SCA, P0 1 + $1000/yr for FY4-6.

3 Characterize the habitat of the five
study sites.

6.1 3 years RS SCA 5 5 + $2500 in FY4. At least 3
years needed to characterize

hydrological regime.
3 Identify competitors and determine to

what degree and under what
conditions they may threaten S.
ancistrochaetus.

6.2 3 years R5 SCA 1 0.5 + $500 in FY4.

3 Investigate the effects of beaver
activities on the hydrological regime
and demography of the bulrush.

6.4 8 years R5 SCA 0.5 0.5 + $500 for FY4-9.

3 Develop an information
brochure/packet.__________________

10 1 year R5 SCA 3 + $2000 (reprint).
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APPENDIX

Current Laws and Regulations
Protecting the Northeastern Bulrush

FEDERAL LAWS AND REGULATIONS

EndangeredSpeciesAct. Section7(a)(2) the EndangeredSpeciesAct of 1973,as
amended,requiresFederalagencies,throughconsultationwith the U.S. FishandWildlife
Service,to ensure thatactivities they authorize,fund, or carry out are not likely to
jeopardizethecontinuedexistenceof specieslisted as endangeredor threatened.Section9
of theAct, as amended,prohibits the removalandreductionto possessionor the malicious
damageto or destructionof endangeredor threatenedplants from areasunder Federal
jurisdiction. This sectionalsoprohibits the removal,cutting, digging, damaging,or
destructionof thesespecieson otherareasin knowing violation of stateregulationsor laws
or in the courseof violating statecriminal trespasslaws.

Wetlandsregulations. Wetlandsof the type that maysupportnortheasternbulrush
populationswould typically fall into thecategoryof “headwatersand isolatedwaters”
(NationwidePermit 26) underFederalwetlandregulations(56 CFR59134-59147,Part330-
NationwidePermit Program)administeredby the U.S. Army Corpsof Engineers.A
nationwidepermit (NWP) is a generalpermit issuedon a nationwidebasisto authorize
activities with little or no paperwork. NWP 26 allows the permitteeto dischargedredged
or fill material into headwatersand isolatedwatersprovided“the dischargedoesnot cause
the lossof more that 10 acresofwaters,” andprovidedthe permitteenotifies the district
engineer.ifthe dischargewould causethe loss of greaterthat one acrein accordancewith
the “Notification” generalcondition. It should be noted,however that “no activity is
authorizedunderanyNWP which is likely to jeopardizethe continuedexistenceof a
threatenedor endangeredspecies..,as identifiedunderthe FederalEndangeredSpecies
Act.. .“ (56 CFR 59145,emphasisadded). Further, “non-federalpermitteesshallnotify
thedistrict engineerif any listed speciesorcritical habitatrnjgi2.t be affectedor is in the
vicinity of theproject andshall not beginwork on the activity until notified by the district
engineerthat the requirementsof the EndangeredSpeciesAct havebeensatisfiedand that
the activity is authorized. Informationon the location of threatenedandendangered
speciesand their critical habitatcan be obtainedfrom the U.S. FishandWildlife Service”
(56 CFR59145,emphasisadded). In effect,wetlandhabitatsoccupiedby endangered
species,including thenortheasternbulrush are not coveredunder anyNWP, including
NWP 26.

In addition,a stateSection401 WaterQuality Certificate(WQC) or waiver is
requiredfor the nationwidepermits(suchas NWP 26) that may result in a dischargeof
dredgedor fill material. In accordancewith Corpsregulations(33 CFR330.4(c)),a State
may issue,waiveor denytheblanketcertification for an NWP authorization. If a state
deniesthis authorization,an activity-specific401 certification mustthenbe obtainedfrom
the statebefore any activity which would otherwisecomplythe NWP authorizationcan
proceed.Currently,all stateswithin the rangeof S. ancistrochaetushavedenied401 Water
Quality Certificationfor NWP 26, aswell as severalother NWPs. As a result,most of



thesestatesnow reviewindividual NWPs, andpart of this reviewprocessoften involvesa
statereview of theprojectareafor speciesof specialconcern(Federalor stateendangered,
threatened,or rare). During thesereviews,stateshavethe opportunity to protectknown
wetlandhabitatsof endangeredand threatenedspecies.

STATE LAWS AND REGULAHONS

MARYLAND

The northeasternbulrush is listed as an endangeredspeciesunderMaryland’s
endangeredspeciesregulations(COMAR 08.03.08). The stateregulatestradeand
commerceof listedspecies.Activities involving statefunding and permitting arealso
regulatedto allow for the protectionof endangeredspecies. In addition, taking of listed
plants from private property is prohibitedwithout written permissionof the landowner
(U.S. FishandWildlife Service1991; R. Bartgis, Maryland NaturalHeritageProgram,pers.
comm.).

Additional protectionmaybe gainedthroughMaryland’s nontidalwetland
regulations(COMAR 08.05.04),which “can prohibit all developmentactivitiesin wetlands
andan adjacent100-footbufferif the wetlandssupportendangeredspecies.However, this
provision appliesto specificdesignatedwetlands”which currentlydoesnot include the
northeasternbulrushsite (R. Bartgis pers.comm.).

MASSACHUSEY~S

SinceJanuary1992, thenortheasternbulrush hasbeenlisted as endangeredunder
the MassachusettsEndangeredSpeciesAct (MassachusettsGeneralLaw Chapter131A).
Underthis law, it is illegal for ~nyperson,including the landowner,to takeendangeredor
threatenedspecieswithout a permit. “Take” is definedascollect,pick, kill, transplant,cut,
or process,or attempt to engageor assistin any such activity. Underthe regulations,
permitsfor takeof endangeredspeciesmay be issuedby the Division of Fisheriesand
Wildlife for educationalandscientific purposes,and for captivepropagation(H. Woolsey,

MassachusettsNaturalHeritageProgram,pers.comm.).

The northeasternbulrush receiveslimited protectionunderthe Massachusetts
WetlandProtectionAct (Chapter131, Section40), and thecorrespondingregulations
(310.00CMR, Section40),which regulateactivities in “isolatedlandssubjectto flooding,”
the categoryof wetlandlikely to fit thosewetlandsoccupiedby thenortheasternbulrush
(H. Woolseypers.comm). Additional regulationsthat addresstheprotectionof wetlands
harboringendangeredandthreatenedspeciesare certainlywarranted.

NEW HAMPSHIRE

In New Hampshire,thenortheasternbulrushis legallyprotectedunder the New
HampshireNative PlantProtectionAct (RSA 217-A). This law prohibitsthe takeof
endangeredand threatenedplantson stateand private propertywithout a permit;
landowners,however,areexemptfrom the permit requirements.Currently,the law also
requiresthat anyoneapplying for a wetland,subdivision,or “significant alterationof



terrain” (disturbanceof >100,000ft2) permitmustconsultwith the New HampshireNatural
HeritageProgramto determinewhetheror not any state-listedspeciesmay be impactedby
projectactivities(A. Cutko, New HampshireNaturalHeritageProgram,pers.comm.).
Unfortunately,this provisionwill likely be deletedfrom the law effectiveJuly 1, 1993,
eliminatinga greatdeal of protectionfor thenortheasternbulrush site in New Hampshire.

PENNSYLVANIA

In Pennsylvania,the northeasternbulrush is legally classifiedas a stateendangered
species,andtherebyreceivesprotectionunder theWild ResourcesConservationAct (25
PA Code,Chapter82). Under theseregulations,apermit is requiredto collect, remove,or
transplantwild plantsclassifiedas endangeredor threatened;landowners,however,are
exemptfrom thepermit requirements.Thesameregulationsalsoprovide for the
establishmentof nativewild plant sanctuarieson private landswherethereis a
managementagreementbetweenthe landownerand the StateDepartmentof
EnvironmentalResources.Habitat of thenortheasternbulrush receivesprotectionunder
regulationsof the Dam SafetyandEncroachmentsAct (25 PA Code,Chapter105).
Wetlandswhich serveas habitatfor stateor Federallylisted endangeredor threatened
speciesand “wetlandsthatare hydrologicalconnectedto or locatedwithin 1/2-mile of
wetlandsidentified” as endangeredor threatenedspecieshabitatand“that maintainthe
habitatof the threatenedor endangeredspecieswithin the wetland” are categorizedas
“exceptionalvaluewetlands”(section105.17). “The Departmentwill not granta permit
underthis chapterfor a dam,water obstructionor encroachmentlocatedin, along, across
or projectinginto an exceptionalvaluewetland,or otherwiseaffectingan exceptionalvalue
wetland,”unless(amongother things) it will not havean adverseimpact on the wetland.

VERMONT

The northeasternbulrush is listedas an endangeredspeciesunder the Vermont
EndangeredSpeciesLaw (10 V.S.A. chapter123). The law prohibits taking, possession,or
transportby ~nyperson,unlessexempted,or authorizedby certificateof permit. Permits
maybe grantedfor scientific purposes,enhancementof survival of the species,economic
hardship,educationalpurposesor specialpurposesconsistentwith the purposesof the
FederalEndangeredSpeciesAct (U.S. Fish and Wildlife Service1991). The law, however,
hassilvicultural and agriculturalexclusionsanddoesnot protecthabitatof endangered
species(R. Popp,VermontNaturalHeritageProgram,pers.comm.).

UnderVermont’swetlandsregulations,10 V.S.A. Chapter37, Section905(a)(7-9),
thehabitatoccupiedby the two northeasternbulrush populationswould be classifiedand
protectedas“Class II wetlands”becausethesewetlandsappear,or areconnectedto
wetlandsthat appear,on National WetlandsInventory maps. Any attemptto fill or drain
thesewetlandswould requirea “conditional usedetermination”which would, presumably,
be deniedby the Departmentof EnvironmentalConservationbecauseof thepresenceof
thebulrush (R. Popppers.comm.).

VIRGINIA

The northeasternbulrush is listed asan endangeredspeciesin Virginia, and is
therebyprotectedundertheEndangeredPlantand InsectSpeciesAct of Virginia (1979,



c.372). This law, and the correspondingregulations,prohibit the takingof endangered
specieswithout apermit;however, landownersare exemptfrom thepermit requirements.
The Departmentof Agriculture andConsumerServicesalsoregulatesthe sale and
movementof listed plantsandestablishesprogramsfor the managementof listedplants
(U.S. Fish andWildlife Service1991).

Habitatof the northeasternbulrush may receiveprotectionunder the StateWater
Control Law andthe correspondingregulationspertainingto WaterQuality Standards
(VR680-21-07.2),which areadministeredby the StateWaterControlBoard. Under the
regulations,wetlandhabitatssupportinglisted speciesareclassifiedas“waters containing
endangeredorthreatenedspecies,”a subcategoryunder“outstandingstateresourcewaters,”
which are subjectto protectionsfound in the anti-degradationpolicy. At this time, wetland
habitatssupportingnortheasternbulrush populationsare not specificallylistedor
designatedin the regulations;however,“If the U.S. FishandWildlife Serviceidentifiesnew
waterscontainingendangeredor threatenedspecies,the Board shall considerthe needto
protectthesebeneficial usesin reviewing dischargepermitsandother actionsuntil such
time asthe watersare officially addedto the list in this section” (VR680-21-07.2,C).

WESTVIRGINIA

Thereis currentlyno stateendangeredspecieslegislationin WestVirginia,
however,habitatof thenortheasternbulrushmay receivesomedegreeof protectionunder
the statewetlandregulations(Title 47, Chapter20, Series5A Regulationsfor State
Certification of Activities requiring FederalLicensesor Permits). In WestVirginia, the
Departmentof NaturalResourcesreviewsall wetlandpermits. A review for the presence
of known occurrencesof Federallylisted speciesis part of this process,which mayhelp
ensurethe protectionof thosesitesoccupiedby the northeasternbulrush.
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Addendum

Identificationof VegetativePlantsof ~&irpi~~n~i~t~h Dais Schuyler

Alfred E. Schuyler

AcademyofNatural Sciencesof Philadelphia

~rpl,l~ ancistrochaetus,alongwith manyother sedgespecies,producestwo kindsof above-
groundshoots: caulescentand foliose. Caulescentshootshaveleaf~,’ stems(cuims)that
protrudeabovethe substrateandbearterminal inflorescences.Occasionallycaulescentshoots
may lack inflorescenceswhentheir growingtips aredamagedby herbivores,adverse
environmentalconditions,etc. Folioseshootshavedenseclustersof leavesfrom stemsthat
remain in the substrateor barelyprotrudeaboveit. Sincegrowth is only vegetativcin foliose
shoots,they alsocan be regardedasvegetativeplantsalthoughan individual plant may
consistof oneor morefoliose shootsconnectedby undergroundrhizomes.

Dependingon thespeciesandtheenvironmentalconditions,oneofthetwo kinds of shoots
maydominatea givensite. For example,S~it~i~ kngii Fernusuallyoccursin stands
dominatedby foliose shootsexceptafterdisturbancessuchas fire (Schuyler& Stasz1985).
This study wasinitiatedto determineif standsofS. ~n~i ha~tusareoverlookedbecause
theyoccuras foliose shootsorvegetativeplantsthat lack reproductivestructuresordinarily
usedfor identification.

Methods

Eight sitesfor S. ancistrochactusin the statesofNewHampshire(two sites),Vermont (two
sites), Massachusetts(onesite), andPennsylvania(threesites)were visitedduringAugust
1993 (Table 1). Five of thesiteswerepondsthathadwaterregimesmanipulatedby beavers,
two weresink-holeponds,andonewas a glacialdepressionlacking on outletstream. At
eachsite the relativeabundanceof caulescentandfoliose shootswas evaluatedwith respectto
hydrologicalgradients. Othersedgespresentat the siteswererecordedandtheir foliose
shootswerecomparedwith thoseof S.~n~is ba~U~a. Folioseshootsoftwo closeLy related
species,S. ~ Willd. andS. hattQrianu~Mak., wereexaminedfrom nearbysitesfor
comparisonpurposes.

Results

Plantsof S. ancistrochaetuswerefound alonga hydrologicalgradientrangingfrom exposed
moist substratesto substratesinundatedto 75 cm. Whenwaterdepthsexceeded15 cm, only
foliose shootswerepresent. In shallowerwater,on floating matsof vegetation,or on moist
substrates,both folioseandcaulescentshootswerepresent. Hydrologicalconditionsvaried
enoughat eachsite for identifiablecaulescentshootsto occurat all ofthem. Thus it was
possibleto recognizeall of thefoliose shootsofS. ancistrochaetusby carefully comparing
foliose with caulescentshoots. In wetterportionsofthesites,wherecaulescentshootswere
not present,foliose shootsof S. ancistrochaetuswerereadily distinguishablefrom thoseof
otherspeciesintermixedwith them.



~kpu~ atrovirensandS. h~ttsi~rni~havefoliose shootsthat aredifficult to distinguishfrom
S. ~ but areunlikely to be confusedwith it becauseof habitatdifferences.
Apparentlytheycannottoleratethewetterconditionsassociatedwith fluctuatingwater
regimes. In situationswherethesespeciesgrow in closeproximity to 5. an~is~h~tua,they
canbe distinguishedby characteristicsof inflorescence-bearingcaulescentshoots(Schuyler
1967). Neitherfoliose nor caulescentshootsofthesespecieswere found intermixedin this
study.

Two otherspeciesof~&pu~,5. ~rin~ (L.) Kunth andS. mkr~&pi~ Presl (S.
rQbrQhin~tu~Fern.)werefound intermixedwith S. ~i~~h~tus, but werereadily
distinguishableby ch2racteristicsoftheir foliose shoots. S&pu~ ~ypednuahasmorenarrowly
elongateandmore rigid leavesthatareV-shapedin cross-section. The broader,shorter,and
lessrigid leavesof S. ~ih~t~ havedownwardlongitudinalfolds betweentheir midribs
andmargins,andthusaremore like a pair ofwings in cross-section.Folioseshootsof5.
mi~r~i~u~,which arevery similar to thoseof S. ancistrochaetus,havea reddish-brown
pigmentnearthebaseoftheir leafsheaths.This pigmentis absentin leafsheathsof S

.

anistrQ~h~tL~.

Folioseshootsof most speciesof £ar~growing with S.~ i h~.tua,e.g.,(~&~ ~n~ndrn
Schwein.,£. lilpulina Muhl, ex Willd., (~. linda Wahlenb.,£. ~pan~ SchkuhrexWilld.,
and (~. ~~sk~niaL., areobviously anglednearthebaseat groundlevel while theyare
obscurelyso in S. ancistrochactus.(~an~ i~ula~aBoott (C&~ r. traaStokessensulato)
and$gkpi~~n~i h~tus which occasionallygro~v intermixed in shallowwater, have
similar foliose shootsthatareobscurelyangledat the base. Carex utriculatadiffers, however,
by havingupward-protrudingprickle hairs on theupperleafsurfacesthatmakethemfeel like
fine sandpaperin contrastto thesmoothupperleafsurfacesofS. an~ ha~1u~. Leavesof
£. utri~nlita alsohavemuchfiner taperingtips.

Conclusions

It is unlikely for vegetativeplantsof Sgirpu~~ to be overlookedby careful
searchers.Folioseshootscanbe recognizedby comparingthemto themorereadily
identifiable caulescentshootsthatarepresentat most sites. Folioseshootsof.S&irpu~
a~ir~n~andS. hattQnianus,thespeciesmostclosely resemblingS.~ do not
posea problembecausethey rarely, if ever, grow intermixedwith ~ Foliose
shootsof otherspeciesof5~kpi~~ andseveralspeciesof Car~that grow intermixedwith
foliose shootsof S. ancistrochaetusdiffer substantiallyenoughto not beconfusedwith it.
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Table 1. Sites for ~irpu~ ~ visited in 1993

1. New Hampshire: SullivanCounty:about3.3 kilometerssouthsoutheastof
Charlestown.beaverpond.

2. NewHampshire: Sullivan County: about2.8 kilometersnortheastofNorth Walpole,
two beaverponds(North Pondandsmall pondbetweenNorth andMiddle ponds).

3. Vermont: WiudhamCounty: about3.6 kilometersnortheastof Rockingham,Bulrush
Meadows,pond on ConnecticutRiver floodplain floodedby beavers.

4. Vermont: WindhamCounty: about4 kilometersnorthnorthwestof Townshend,Joy
Basin,threebeaverponds.

5. Massachusetts:Franklin County: about4.7 kilometersnorthnortheastof Montague,
glacialdepression.

6. Pennsylvania:Clinton County: about3.7 kilometersnortheastofRosecrans,
RosecransBog, depressionflooded by beavers.

7. Pennsylvania:CumberlandCounty: about1.9 kilometerssoutheastof Cleversburg,
ThomasHollow Pond,depressionnearbaseof SouthMountain.

8. Pennsylvania:Franklin County: about3.8 kilometerseastsoutheastof Scotland,
MountainRunPonds(numberone), depressionnearbaseof SouthMountain.


